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INTRODUCTION. 


This  volume  is  the  first  of  four  which  are  to  deal  with  all  the 
native  forest  trees  of  North  America  north  of  the  Mexican  boundary. 
It  contains  an  account  of  the  tree  species  known  to  inhabit  the  Pacific 
region,  150  in  all.  Part  II  will  be  devoted  to  the  Rocky  Mountain 
trees,  Part  III  to  the  trees  of  the  southern  States,  and  Part  IV  to  the 
trees  of  the  northern  States. 

The  region  covered  by  Part  I  includes  Alaska,  British  Columbia, 
Washington, Oregon, and  California  (see  majps,  frontispiece).  Many 
ti'ees  described  occur  wholly  within  this  region,  but  none  are  repre- 
sented throughout  it.  A  few  are  found  on  its  southern  border  and 
range  into  Mexico,  while  three  or  four  trees  stretch  from  within  the 
Pacific  region  to  the  Atlantic. 

DEFINITION    OF   A    TKEE. 

The  definition  of  a  tree  followed  by  the  author  includes  woody 
plants  having  one  well-defined  stem  and  a  more  or  less  definitely 
formed  crown  (but  not  excluding  unbranched  cactuses,  yuccas,  and 
palms),  and  attaining  somewhere  in  their  natural  or  planted  range 
a  height  of  at  least  8  feet  and  a  diameter  of  not  less  than  2  inches. 
It  has  been  difficult  to  apply  this  definition  in  all  cases,  for  there  is 
no  sharp  line  between  some  shrub-like  trees  and  some  tree-like 
shrubs.  However,  though  wholly  arbitrary,  it  has  been  serviceable. 
A  considerable  number  of  species  included  are,  over  much  of  their 
range,  little  more  than  chaparral  shrubs,  becoming  tree-like  only 
in  exceptionally  favorable  places.  Recent  discoveries  in  this  region 
have  made  it  necessary  to  class  as  trees  several  species  previously 
regarded  as  shrubs.  Some  species  are  shrubs  within  this  territory, 
but  are  trees  outside  of  it.  There  still  remain  for  further  careful 
consideration  several  species  of  Arctostaphylos,  Ceanothus,  and 
Styrax,  which  may  prove  to  be  trees. 

DESCRIPTIONS   AND    ILIA'STRATIONS   OF   SPECIES. 

Since  this  work  was  prepared  solely  for  the  hiyman,  the  use  of 
technical  terms  has  been  avoided.  In  describing  species  the  writer 
has  endeavored  to  define  essential  and  simple  characters  in  plain 
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terms.  It  is  believed  that  the  chief  distinguishing  characters  of  trees 
may  be  readily  observed  by  laymen  if  clearly  pointed  out  in  ordinary 
language.  The  color  of  wood  given  refers  to  heartwood;  sapwood  is 
described  only  when  it  is  materially  different  from  the  usual  whitish 
color  of  such  wood. 

The  illustrations  are  relied  upon  chiefly  to  define  the  important  dis- 
tinctive characters.  Additional  characters,  difficult  or  impossible  to 
show  in  drawings,  such  as  the  roughness,  very  minute  hairiness,  etc., 
of  foliage  or  other  parts,  are  briefly  described.  No  attempt  has  been 
made  to  translate  exactly  the  technical  terms  used  by  botanists  to 
describe,  for  example,  the  different  types  of  hair,  wool,  and.otlier 
appendages  which  often  mark  the  leaves  and  twigs  of  trees.  Little 
attention  has  been  given  to  defining  or  illustrating  such  transient 
characters  as  flowers  and  young  or  immature  foliage.  Mature  foli- 
age, fruits,  bark,  form  of  trunk  and  crown,  and  some  other  features, 
always  present,  or  at  least  persisting  longer  than  the  flowers,  are  those 
most  readily  observed,  and  for  this  reason  have  been  singled  out  and 
emphasized.  Some  trees  are  very  easily  identified  by  the  special 
shape  of  their  leaves,  the  color  and  character  of  their  bark,  or  the 
form  of  their  crown,  whereas  the  recognition  of  others  requires  all 
available  evidence.  It  must  be  borne  in  mind  also  that  some  trees, 
especially  conifers,  have  very  dissimilar  leaves,  buds,  and  bark  on 
different  parts  of  the  crown  and  trunk. 

A  long  experience  has  taught  the  author  that  it  is  difficult  for  lay 
students  of  trees  to  appreciate  the  variation  in  shape  and  gize  possi- 
ble in  the  leaves  and  fruits,  and  in  the  bark  characters  of  a  single 
species.  It  is  hard  for  them  to  understand  that  such  minor  differences 
in  the  size  and  form  of  leaves  and  fruits  as  may  characterize  different 
individuals  of  the  same  species  are  really  within  the  limits  of  one 
recognized  species.  They  look  for  absolute  uniformity  in  the  char- 
acters of  species  presented  in  different  individuals,  when  it  really  is 
not  to  be  found.  The  student  will,  therefore,  often  find  it  exceedingly 
difficult  to  identify  some  forms  of  a  species.  Representative  leaves, 
fruits,  and  other  characters  have  been  illustrated  and  described  ac- 
cording to  the  best  judgment  of  the  author,  who  has  tried  to  give  the 
best  of  the  knowledge  he  applies  in  making  an  identification.  The 
student  may  find  tree  forms  slightly  or  considerably  different  in 
details  from  those  illustrated  and  described  here,  and  will  be  in 
doubt.  He  will  be  able  to  settle  doubtful  points  only  by  much  care- 
ful field  study  and  the  observation  of  all  that  can  be  found  distinctive 
in  trees.  In  order  to  know  even  a  few  trees  well,  a  multitude  of  de- 
tails must  be  learned  and  remembered,  especially  if  the  species  are 
closely  related.  Much  of  the  dendrologist's  knowledge  of  trees  is 
gained  through  long  study  by  a  partly  unconscious  absorption  of 
small,  indescribable,  but  really  appreciable,  details. 
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To  meet  as  many  as  possible  of  these  difficulties,  common  and  strik- 
ing differences  in  the  leaf  and  fruit  forms  of  a  number  of  trees  have 
been  specially  pointed  out  in  illustrations  or  descriptions. 

VALUE  OF  FULL-SIZED  ILLUSTRATIONS. 

Nearly  all  figures  show  leaves,  etc.,  of  natural  size.  In  the  writer's 
experience,  nothing  is  more  helpful,  particularly  to  untrained  stu- 
dents, than  illustrations  practically  the  exact  size  of  specimens  they 
will  find  in  the  field.  In  reduced  illustrations  of  the  leaves,  fruits, 
and  seeds  of  some  trees  distinctive  characters  are  lost,  so  that  even 
specialists  find  them  useless.  Reduced  figures  are  used  only  when  the 
natural  sizes  of  the  object  are  too  large  for  the  pages  of  this  book.  It 
is  believed,  however,  that  in  these  cases  distinctive  characters  have 
not  been  lost. 

OMISSION  OF  ARTIFICIAL  KEYS  FOR  IDENTIFIC  ATION. 

Keys  leading  up  to  the  identification  of  families,  genera,  and  species 
are  omitted,  chiefly  to  prevent  further  delay  in  publication.  They 
appear  to  be  little  used,  if  at  all,  by  lay  students,  who  prefer  to 
identify  trees  by  elimination,  i.  e.,  by  comparing  the  specimen  with 
the  illustrations  until  a  "  picture  "  is  found  that  "  fits."  This  method 
is  wholly  unscientific,  but  is  nevertheless  the  one  which  busy, 
untrained  lovers  of  trees  are  most  likely  to  follow. 

ITSCIINICAL    NAMES   OF   TREES. 

The  technical  nomenclature  does  not  correspond  wholly  with  that 
of  any  one  author.  Tree  names  adopted  here  are  based  upon  the 
generally  accepted  law  of  priority,  which  demands  that  the  earliest 
tenable  name  be  retained.  The  period  in  which  this  law  is  here  held 
to  be  operative  is  from  1753,  when  the  general  application  of  binom- 
inal names  of  plants  began.  This  is  in  accordance  with  the  usage  of 
most  dendrologists. 

Many  changes  of  technical  names  have  been  necessary  since  the 
publication  of  the  author's  "  Nomenclature  of  North  American  Trees  " 
and  "  Check  List  of  the  Forest  Trees  of  the  United  States,"  upon 
which  the  nomenclature  is  based.  It  is  regrettable,  but  inevitable, 
that  authors  should  differ  in  judgment  regarding  the  retention  of 
certain  tree  names,  even  if  they  do  accept  as  a  working  principle 
priority  of  publication  for  every  name  used.  The  intricacies  of 
nomenclatural  law  are  too  great  to  he  discussed  here,  but  for  the  sake 
of  illustrating  one  of  the  many  points  of  disagreement  among  den- 
drologists, the  two  names  Sequoia  wellhgtonia  and  Sequoia  washing- 
tonianUy  now  retained  for  the  bigtree  of  the  California  Sierras,  are 
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cited.  Each  name  is  held  by  its  advocates  to  be  correctly  founded. 
In  this  case  the  difference  of  opinion  does  not  involve  priority,  but  the 
question  of  whether  or  not  the  earliest  name  {S.  washingtoniana)  was 
properly  established  by  publication.  The  author  of  Taxodium  wash- 
ing tonianum^  on  which  Sequoia  washingtoniana  is  based,  described  it 
in  untechnical  language  in  a  San  Francisco  newspaper,  and  not,  as 
his  opponents  maintain  he  should  have  done,  in  technical  terms  and 
in  a  recognized  plant  journal.  The  point,  in  the  case  of  publication 
in  a  newspaper,  that  the  announcement  of  a  new  species  is  not  made 
to  technical  readers  but  to  the  general  public  does  not,  in  the  writer's 
judgment,  affect  the  principle  of  publicity.  In  deciding  questions  of 
this  kind  the  writer  has  felt  that  if  a  tree  has  been  named  and 
definitely  enough  described  or  figured  in  public  print  to  enable  a 
reader  to  recognize  the  tree  designated,  the  author's  name  of  the  tree 
is  justly  entitled  to  recognition,  whether  or  not  the  description  was 
technical  or  was  printed  in  some  appropriate  journal  of  standing. 
This  opinion  does  not,  of  course,  question  the  entire  propriety  and 
desirability  of  describing  new  species  in  technical  language  and  an- 
nouncing them  either  in  botanical  journals  or  at  least  in  those  devoted 
to  biological  subjects. 

COMMON    NAMES   OF   TREES. 

The  selection  of  common  names  given  here  is  based  upon  the 
widest  usage  over  most  of  the  trees'  ranges.  The  ideal  common 
name  is  one  exclusively  used  for  a  tree  throughout  its  range.  Such 
names  are  rare,  but  every  effort  should  nevertheless  be  made  to  estab- 
lish them.  The  stability  of  scientific  names  (which  are  never  know- 
ingly duplicated),  though  yet  imperfect,  is  what  gives  them  their 
chief  advantage  over  common  names. 

Unfortunately  common  names  of  trees  are  not  always  appropriate 
or  well  chosen.  They  do  not,  as  they  should,  refer  to  some  striking 
characteristic  of  the  tree  or  of  its  habitat.  Ina[)propriate  names, 
however,  when  once  established,  can  not  well  be  discarded,  since  usage, 
as  in  language,  is  really  a  law,  and  since  if  not  duplicated  for  other 
trees  they  may  serve  as  well  as  more  appropriate  ones  the  practical 
purpose  of  names — convenient  handles.  The  delilx^rate  and  senseless 
application  of  the  same  name  to  two  or  more  species  is,  however, 
something  to  be  avoided  and  discouraged.  It  is  both  unnecessary 
and  perplexing  to  have  several  very  different  pines  called  *'  white 
pine."  Still  more  pernicious  is  the  deliberate  use  of  the  same  name 
for  two  or  more  trees  belonging  to  entirely  distinct  genera ;  for  ex- 
ample, "  larch  "  applied  to  fir  or  balsam  (a  species  of  Abies), ''  pine  " 
applied  to  spruce  (a  species  of  Picea)  is  inexcusable  and  misleading. 
This  misuse  of  names  is  most  to  be  deplored  when  it  is  intended,  as  it 
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has  been  in  some  cases,  to  overcome  prejudices  against  a  certain 
timber  and,  in  effect,  to  deceive  consumers.  In  this  way  "  white 
pine,"  a  wood  of  good  reputation,  is  used  for  a  ivood  of  less  excellent 
quality  derived  from 'pines  in  Arizona,  although  true  timber  white 
pine  does  not  grow  there ;  so  also  "  satin  walnut,"  an  invented  name, 
has  been  commonly  used  for  plain  sweet  or  red  gum.  Many  other 
examples  might  be  cited. 

The  locally  accepted  names  of  a  few  trees  have  been  replaced  or 
modified,  for  the  purpose  of  avoiding  duplication.  Thus  "  red 
cedar  "  of  the  northwest  {Thuja  plicata)  is  made  into  "  western  red 
cedar  "  in  order  to  avoid  confliction  with  the  eastern  red  cedar  {Juni- 
perns  virginiana)^  which  became  well  known  long  before  the  western 
tree  was  discovered.  Another  suggestion  made  in  cases  where  it 
seemed  proper  is  that  of  perpetuating  the  use  of  such  patronymic 
common  names  as  Engelmann  spruce  {Picea  engelmanni)  ^  Brewer 
oak  {Quercus  breweri),  etc.,  particularly  for  trees  which  have  re- 
ceived no  common  distinctive  names  because  they  are  still  little 
known.  It  is  exceedingly  helpful  to  use  such  names  for  trees  which 
do  not  readily  suggest  good  common  names.  Salix  nuttallii  is  a 
good  example.  Lay  observers  would  see  in  this  tree  just  a  "  variety 
of  willow,"  and  "  Nuttall  willow  "  is  a  convenient  common  name. 
Often  the  use  of  such  names  will  emphasize  what  the  original 
describer  of  the  tree  sought  to  perpetuate  by  naming  it  in  honor  of 
some  worthy  or  distinguished  person. 

SIZES   OF   TREES. 

For  the  most  part,  the  heights  and  diameters  given  for  trees  are 
intended  to  be  those  ordinarily  found.  Extreme  sizes, when  given, are 
purposely  guarded  by  some  modifying  statement,  to  show  that  they 
are  exceptional.  Lumber  operations  are  rapidly  changing  the  forests 
of  nearly  every  region.  The  largest  trees  of  certain  species  once 
common  are  now  rare  or  even  wanting. 

There  appears  to  be  a  popular  tendency  to  overestimate  and  to 
overstate  the  size  of  trees,  particularly  of  large  trees.  The  California 
Sierra  bigtree  {Seqnoia  washingtoniana)  is  often  spoken  of  as 
l^eing  400  or  more  feet  high  and  30  or  more  feet  in  diameter.  Ac- 
cording to  the  writer's  experience  it  would  be  extremely  difficult  to 
find  one  of  these  trees  now  standing  which  is  over  300  feet  high  or 
over  27  feet  in  diameter.  Most  of  the  large  ones  are  under  275  feet 
in  height  and*  under  18  feet  in  diameter  (6  feet  above  the  swelled 
bases). 

RANGE  OF   TREES. 

In  giving  the  range  of  trees,  departure  has  been  made  from  the 
usual  practice  of  describing  only  the  general  region  of  occurrence. 

1518S— OS 2 
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This  is  briefl}^  recorded  for  the  benefit  of  those  who  desire  just  this 
information.  But  for  the  benefit  of  very  many  more  it  has  seemed 
proper  to  include  also  a  brief  detailed  description  of  the  local  range, 
vertical  and  horizontal,  by  States,  Territory,  and  other  geographical 
subdivisions  in  the  region  occupied  by  the  species  or  subspecies.  The 
fullest  information  possible  has  been  given  for  commercial  trees. 

A  very  much  more  definite  knowledge  is  greatly  and  generally 
needed  of  the  local  distribution  of  our  trees.  Extreme  extensions  or 
outlying  stations  for  each  tree  require  to  be  recorded.  No  observers 
have  done  more  along  this  line  than  authors  of  State  and  county 
floras,  by  whom  actual  limits  of  range  have  been  carefully  worked 
out  for  the  trees  and  other  plants  of  their  special  localities.  There 
are  too  few  of  these  painstaking  workers,  and  their  work  can  not  be 
too  highly  praised.  The  writer  wishes  to  emphasize  the  fact  also  that 
the  numerous  unpublished  silvical.  National  Forest  boundary,  and 
other  field  reports  by  members  of  the  Forest  Service,  as  well  as 
special  field  reports  by  members  of  the  U.  S.  Geological  Survey  and 
the  Biological  Survey,  have  proved  rich  sources  of  new  information 
on  the  local  and  general  range  of  Pacific  trees.  Through  these  sources 
the  distribution  of  some  trees  has  been  extended  hundreds  of  miles 
beyond  previously  recorded  limits.  Finally,  it  is  hoped  that  by  giv- 
ing, in  detail,  what  is  now  known  the  many  observers  and  lovers  of 
trees  who  are  scattered  throughout  this  region  will  be  stimulated  to 
make  further  contributions.  Much  is  yet  to  be  learned  of  where  the 
trees  of  this  region  grow. 

OC'CITRRENCE   OF   TREES. 

Closely  connected  with  a  study  of  the  areal  and  altitudinal  range 
of  trees  is  the  equally  important  determination  of  where,  in  their 
respective  ranges,  this  or  that  species  lives — ^by  necessity  or  by  virtue 
of  special  fitness.  Like  animals,  trees  have  what  may  be  termed  a 
more  or  less  definite  habitat,  defined  by  such  physical  conditions  as 
soil,  moisture,  topography,  and,  to  a  greater  or  less  extent,  tempera- 
ture. The  likes  and  dislikes,  as  it  were,  of  one  species  are,  of  course, 
shared  by  a  number  of  others,  so  that  several  species  may  have  their 
habitat  in  wet,  in  moist,  or  in  dry  situations;  while  different  indi- 
viduals of  the  same  species  may  accommodate  themselves  to  all  of 
these  situations. 

It  would  lead  too  far,  for  present  purposes,  to  discuss,  even  briefly, 
the  factors  upon  which  the  adaptation  of  trees  to  environment  appear 
to  depend.  The  effects  of  mutual  likes  and  dislikes  upon  species 
are  to  be  seen  in  the  occurrence  of  certain  trees  in  pure  stands  only 
and  the  occurrence  of  others  with  different  kinds  of  trees  or  with 
different  species  of  the  same  kind.      *  ^ 
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The  occurrence  of  trees  is  also  influenced  by  their  tolerance — that 
is,  their  ability  to  exist,  for  a  part  or  the  whole  of  their  lives,  in  dense 
shade  or  their  requirement  of  various  degrees  of  shade  or  of  full  light. 
To  what  extent,  however,  tolerance — inherent  or  acquired — may  be 
accounted  for  by  the  amount  of  soil  moisture  a  given  species  requires 
can  not  he  stated  now.  Finally,  the  characteristic  habits  and  methods 
of  reproduction,  by  seed  or  by  sprouts,  most  important  factors  in  the 
life  history  of  a  tree,  have  much  to  do  with  the  occurrence  of  a  species. 

It  may  be  said  here,  in  passing,  that  dendrology,  the  botany  of 
trees,  properly  includes  a  study  of  the  distinguishing  characteristics 
of  tree  species  for  the  purpose  of  identification  and,  naturally,  of  the 
affinities  which  determine  their  classification  into  orders  and  other 
natural  groups.  The  characteristics  of  a  tree  include  the  definition 
of  both  external  and  internal  form  characters — the  morphology  of  its 
trunk,  root,  branches,  twigs,  buds,  leaves,  flowers,  fruit,  seed — as  well 
as  of  the  anatomical  structure  of  the  tissues,  including  characteristic 
secretions — gums,  resins,  etc. — of  which  these  parts  are  composed. 
A  study  of  the  physiological  processes  which  characterize  the^life  of 
the  tree  organism  are  a  part,  too,  of  dendrology.  It  deals  also  with 
the  natural  range — horizontal  and  vertical  and  its  peculiar  climatic 
conditions,  as  well  as  with  the  habitat  or  occurrence — including  the 
character  of  site  and  soil  the  tree  chooses  either  in  pure  or  mixed 
growths.  What  the  forester  has  long  called  silvics,  a  study  of  the 
habits  and  life  history  of  trees  in  the  forest,  therefore  falls  naturally 
under  dendrologj'.  Silvics,  as  the  basis  for  all  practical  silvicultural 
operations,  deals  with  the  factors  which  influence  the  life  and  growth 
of  trees  in  their  natural  or  adopted  habitat.  In  recent  years  the  new 
science  of  ecology,  a  study  of  plant  associations,  has  included,  in  so 
far  as  the  life  habits  of  trees  are  concerned,  a  part  of  dendrology  as 
one  of  its  natural  subdivisions.  It  ap|)eai's  logical,  however,  to  con- 
sider dendrology  as  still  including  the  study  of  tree  associations. 
This  leaves  forest  ecology  in  its  proi)er  place  as  a  department  of 
general  ecology,  and  at  the  same  time  preserves  the  identity  of  an 
essential  part  of  dendrology,  a  distinct  division  of  general  botany. 
However  this  may  be,  the  serious  student  of  tree  life — dendrology — 
can  make  no  mistake  in  taking  the  broadest  view  of  the  field  and  in 
striving  to  familiarize  himself  with  all  that  i)ertains  to  trees,  from 
a  study  of  their  distinguishing  characteristics  to  their  modes  of  life 
and  associations. 
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of  field  observations  made  while  studying  life  zones  and  during  thou- 
sands of  miles  of  travel,  on  foot  and  on  horseback,  especially  in  un- 
frequented and  little-known  sections  of  the  State.  Doctor  Merriam's 
rare  and  accurate  knowledge  of  Pacific  trees  renders  the  information 
contributed  exceptionally  valuable. 

Special  acknowledgment  is  due  the  American  Museum  of  Natural 
History,  New  York,  for  diameter  measurements  and  corresponding 
age  determinations,  taken  from  the  Jesup  Collection  of  North  Ameri- 
can woods,  through  the  cordial  cooperation  of  the  director,  Dr.  H.  C. 
Bumpus.  With  these  determinations,  together  with  similar  ones  ob- 
tained through  personal  field  studies  and  from  unpublished  records 
of  the  Forest  Service,  the  author  has  been  able  to  present  statements 
of  the  ages  attained  by  practically  all  of  the  Pacific  trees. 

It  is  difficult  to  abandon  wholly  the  terse  and  exact  language  of 
technical  science  and  to  convey  in  ordinary  terms  an  accurate  im- 
pression of  a  tree's  distinguishing  characteristics.  The  writer  has 
endeavored  to  make  this  work  simple  and  at  the  same  time  thoroughly 
accurate.  If  it  proves  helpful  at  all  in  acquainting  the  uninitiated 
with  the  characters  and  habits  of  Pacific  trees,  he  will  be  greatly 
encouraged  in  the  preparation  of  the  other  regional  floras  designed  to 

follow  this  part. 

George  B.  Sudworth. 
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GYMNOSPERM^. 

The  G3rmno8perms  are  technically  distinguished  from  other  seed-bearing  trees 
by  having  their  ovules  borne  naked  or  without  the  usual  covering  provided  in 
other  trees.  They  have  resinous  wood  formed  in  concentric  rings,  which  are 
laid  on  each  year,  one  outside  of  the  preceding  one,  and  just  beneath  the  bark. 
As  with  other  classes  of  our  trees  which  grow  in  this  manner,  the  age  can  be 
accurately  told  by  counting  the  rings  shown  on  a  cross-section  of  the  stem  at 
the  ground  Just  above  where  the  root  is  given  off.  Some  of  these  trees  bear 
male  and  female  flowers  separately  on  different  branches  of  the  same  tree, 
and  some  bear  male  flowers  on  one  tree  and  female  flowers  on  a  different  tree. 
The  male  flowers  produce  pollen  (resembling  yellowish  powder)  in  large  quanti- 
ties and  the  wind  conveys  it  to  the  female  or  fruit  ("seed")  bearing  flowers 
for  the  purpose  of  fertilization.  It  is  light  and  easily  blown  by  wind  for  50 
or  more  yards.  According  to  the  character  of  their  fruits,  Gymnosi)erms  are 
divided  into  two  families,  Coniferce   (cone-bearers),  and  Taxacese   (yew-like). 

Family  GONIEERJE. 

This  family  includes  the- pines  (Pinus),  spruces  (Picea),  larches  or  true 
tamaracks  {Larix),  hemlocks  (Tauga),  false  pr  bastard  hemlocks  {Pseudo- 
t8uga),  firs  or  "balsam  trees"  (Abies),  "bald"  cypress  {Taxodium),  arbor- 
vltjps  or  "cedars"  {Thuja),  true  cypresses  {Cupressus  and  Chamfrcyparis), 
redwood  and  bigtree  (Sequoia),  and  junipers  or  "cedars"  (Juniper us).  In 
all  but  the  last  group  these  trees  bear  a  fruit  which  Is  a  distinctly  woody  cone, 
with  from  two  to  several  naked  seeds  under  each  of  its  overlapping  or  other- 
wise closed  scales.  The  junipers  produce  a  berry-like  fruit,  which,  though  not 
woody,  is,  however,  morphologically  a  cone.  The  seeds  of  most  conifers  have 
a  thin  wing  which  helps  them  greatly  to  be  scattered  by  the  wind  far  from  the 
parent  tree,  and  so  provides  for  their  reproduction  over  a  wide  area.  The  seeds 
of  some  conifers  have  no  wing,  or  merely  a  rudimentary  one.  The  l)erry-like 
fruits  of  the  Junipers  are  largely  deiiendent  for  their  distribution  uix)n  birds 
which  eat  them  and  upon  flood  waters  which  distribute  them.  The  hard  seed 
loses  only  its  pulpy  coating  by  being  eaten.  The  leaves  of  conifers  are  small 
and  scale-like,  or  long  and  needle-like.  In  all  but  the  bald  cypresses  (Taxo- 
diuin)  and  larches  (Larix),  the  leaves  remain  on  the  trees  for  several  years, 
which  has  given  them  the  names  of  "  evergreens."  The  seed  leaves  (cotyledons) 
number  from  2  to  about  18. 

PIHTTS.     PINES. 

The  pines  are  all  evergreen  trees.  Their  branches  are  more  or  less  thickly 
clothed  with  clusters  of  needle-like  leaves  in  bundles  of  two,  three,  four,  or  flve. 
One  species  has  solitary  leaves.  New  leaves  are  formed  each  year  on  the  young 
twigs  which  lengthen  the  previous  year's  growlji.  The  leaves  produced  in  a 
season  may  remain  on  the  tree  from  two  to  six  or  eight  years.    They  die  and 

19 


20  FOREST  TREES  OF  THE  PACIFIC  SLOPE. 

foil  when  a  set  of  new  leaves  is  being  formed  at  the  ends  of  the  branches. 
The  fruits  of  pines  are  woody,  scaly  cones,  matured  in  from  two  to  three  years. 
The  cones  of  some  pines  remain  on  the  trees  only  a  few  weeks  after  riiiening, 
while  those  of  others  i)ersist  for  many  years,  or  even  are  so  firmly  attached  as 
to  be  entirely  enveloi>ed  by  the  annual  diameter  growth  of  the  tree.  At  matu- 
rity most  pine  cones  open  under  the  heat  of  the  sun  and  liberate  their  seeds; 
a  few  pines,  however,  rarely  oi)en  their  cones  except  under  the  heat  of  a  forest 
fire.  This  fact  explains  how  certain  pines  often  reproduce  themselves  after 
the  original  forest  has  been  killed  by  fire,  since  not  all  of  the  cones  are  burned 
enough  to  destroy  their  seeds,  and  the  seeds  are  scattered  after  the  fire.  The 
flowers  of  the  pines  are  of  two  sexes,  male  and  female,  borne  usually  on  differ- 
ent branches  of  the  same  tree.  Male  flowers,  which  produce  pollen,  are  short, 
oval,  and  bud-like,  or  long  cylindrical  bodies,  clustered  at  the  ends  of  mature 
leafy  branches.  They  are  bright  red,  yellow,  or  orange.  The  female  flowers, 
which  produce  cones  and  seed,  are  small,  greenish,  scaly,  cone-like  bodies,  pro- 
duced singly  or  in  pairs  or  groups  near  the  ends  of  young  growing  shoots  of 
the  spring.  After  fertilization  of  the  two  ovules  (under  each  scale)  these 
flowers  develop  into  small  cones  during  the  first  season,  as  a  rule  completing 
their  growth  and  maturing  their  seeds  at  the  end  of  the  second  summer.  Ripe 
cones  vary  from  an  inch  in  length  and  three-fourths  inch  in  diameter,  to  2 
feet  in  length  and  6  or  8  inches  in  diameter.  The  seed  of  most  pines  bears  a 
thin  pai)ery  wing  at  one  end.  In  a  few  species,  however,  the  seed  has  only  the 
rudiment  of  a  wing,  which  remains  attached  to  the  cone  scale  when  the  see<l 
is  shed.  The  piiion  or  "  nut "  pines  bear  wingless  seeds.  Pine  seeds  vary  from 
one-half  the  size  of  a  kernel  of  wheat  to  nearly  the  size  of  a  small  hazel  nut 
Seeds  of  the  "nut"  pines  are  gathered  by  western  Indians  for  food.  The 
needle-like  foliage  of  pines  varies  from  an  inch  to  14  or  15  inches  in  length. 
Seed-leaves  (cotyledons)  of  pines  are  needle-shaped  and  from  3  to  15  in  number. 
Succeeding  these,  pine  seedlings  produce  temporary  or  primary  leaves,  which 
are  single ;  but  later,  commonly  at  the  beginning  of  the  second  year,  they  begin 
to  bear  their  leaves  In  clusters.  Leaves  are  borne  in  clusters  during  the 
remainder  of  the  tree's  life. 

The  pines  are  among  our  most  important  commercial  trees.  Because  they 
have  straight,  unbranched,  cylindrical  trunks,  they  furnish  large  amounts  of 
excellent  saw  timber,  without  waste.  Pine  timber  is  widely  used  for  all  con- 
struction purposes  on  account  of  its  straight  grain,  strength,  and  other  qualities. 

The  naval  stores  used  in  the  United  States,  as  well  as  the  large  quantities 
exported  to  other  countries,  are  derived  by  distillation  from  the  crude  resin  of 
the  more  resinous-wooded  pines.  Recently  the  wood  of  stumps  and  old  logs  is 
being  distilled  for  turi>entlne.  Some  70  species  of  pines  are  known  in  the  world. 
Thirty-four  pines  inhabit  the  United  States,  17  of  which  occur  in  the  Pacific 
region. 

Pines  are  of  ancient  origin,  some  of  them  having  existed  in  the  Cretaceous 
and  Miocene  jieriods  In  North  America  and  Europe. 

WHITE  PINES. 

Western  White  Pine;  Silver  Pine. 

Pinus  monticola  Dougl. 

DISTINGUISHING    CHARACTERISTICS. 

This  species  is  more  commonly  called  **  white  pine  "  where  it  is  cut  for  lumber. 
The  name  western  white  pine  is  proposed  for  this  tree  in  order  to  distinguish 
it  from  the  eastern  white  pine  {Pinus  atrobus). 
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In  dense  forests,  in  which  its  most  characteristic  form  is  found,  this  pine  has 
a  tall,  slender  shaft,  with  a  peculiarly  short-branched,  narrow,  symmetrical 
crown;  the  branches  are  usually  slender  and  drooping  and  in  early  life  extend 
over  one-half  or  two-thirds  the  length  of  the  trunk.  Its  height  ranges  from  90 
to  100  feet,  and  its  diameter  from  2A  to  3^,  or,  exceptionally,  4  feet.  In  open 
forests,  where  the  conditions  are  less  favorable  to  its  better  development,  it  is 
a  short-bodied  tree,  50  or  00  feet  in  height,  with  one  or  several  very  long, 
stout,  horizontal  branches  extending  from  10  to  15  feet  or  more  beyond  the 
other  slender  branches.  This  striking  character  distinguishes  the  tree  as  far 
as  it  can  be  seen.  The  bark  of  trees  a  foot  or  more  in  diameter  is  distinctly 
broken  into  peculiar  small,  square  blocks.  No  other  tree  associated  with  it 
has  this  bark  character.  Bark  of  mature  trees  is  rarely  over  li  inches  thick. 
In  dense  stands  the  color  of  the  bark  is  grayish-purple,  while  in  open,  wind- 
swept stands  it  is  a  distinct  cinnamon  color.  The  action  of  wind  constantly 
tears  oflP  thin  outer  scales  of  bark  and  exposes  the  red-brown  interior.  Young 
trees  have  thin,  smooth,  bright  gray  bark,  as  do  also  the  branches  and  upper 
stems  of  old  trees.  The  foliage  of  this  pine  is  bluish-green,  with  a  whitish  tinge. 
The  leaves  are  from  2  to  about  4  inches  long,  borne  5  in  a  bundle  (fig.  1).  The 
cones  are  matured  at  the  end  of  the  second  summer,  usually  by  the  first  of 
September.  They  shed  their  seed  soon  afterward  and  fall  from  the  trees  within 
a  few  months.  The  cones  (flg.  2)  vary  In  length  from  about  6  to  10  inches — 
occasionally  slightly  longer  or  shorter.  In  unweathered  mature  cones  the  tips 
of  the  scales  are  red-brown  or  yellow-brown,  the  Inner  jwrtion  of  the  scales 
being  a  deep  red.  The  seeds  (fig.  2,  a)  are  reddish  brown,  with  small  blackish 
spots.     Seed  leaves,  0  to  8  or  0. 

Wood,  very  light  and  soft ;  heartwood,  pale  brown,  of  high  commercial  value. 

Longevity. — A  long-lived  tree,  attaining  an  age  of  from  2(K}  to  500  years. 

BANGE. 

Middle  and  upper  slopes  of  northwestern  mountains  from  west  side  of  Continental 
Divide  In  northern  Montana  and  southern  British  Columbia  to  Washington,  Oregon,  and 
California. 

British  Columbia. — Lateral  valleys  east  of  Columbia-Kootenai  Valley,  northward  to 
Donald,  on  Gold  and  Selkirk  ranges  (In  region  of  heavy  rainfall),  northward  to  Great 
Shuswap  and  Adams  lakes ;  also  on  central  ranges,  in  southwest  to  Coast  Range,  there 
extending  51  miles  up  Homathco  River  to  2,235  feet  elevation.  On  interior  mountains 
of  Vancouver  Island  and  southwest  coast,  but  not  yet  found  on  Queen  Charlotte  Islands. 

Washington. — Mountains  of  Northeast,  Blue  Mountains,  and  westward  to  Cascade  and 
Coast  ranges,  at  elevations  from  300  up  to  6,000  feet.  In  northern  Cascades,  from  near 
sea  level  on  Puget  Sound  up  to  about  3,000  feet ;  farther  south  on  west  side,  at  from 
2,000  to  6,000  feet,  and  on,  the  east  side,  at  from  1,150  to  4,700  feet ;  eastward  5  miles 
above  Lake  Chelan,  and  in  Okanogan  County  to  mountains  west  of  Okanogan  River  (T.  36 
N.,  R.  24  E.).  Farther  south,  noted  up  to  6,000  feet,  Tolt,  Snoqualmle,  Cedar,  Green, 
White,  Yakima,  Wenache,  and  Entlat  river  basins.  In  Olympics,  from  near  sea  level 
up  to  1,800  feet. 

Oregon. — On  both  sides  of  Cascades  and  on  coast  ranges,  at  from  3,000  to  6,000  feet 
In  north  and  5,000  to  7,500  feet  In  south,  extending  eastward  to  Blue  and  Warner  moun- 
tains. On  north  side  Mount  Ilood  from  20  miles  south  of  Hood  River  on  the  Columbia 
at  2,000  to  4,300  feet ;  on  south  side  from  Camas  Prairie  to  Government  Camp.  Cascade 
National  Forest  (North)  at  1,500  to  6,100  feet,  throughout  west  slope  north  of  McKenzie 
River,  on  east  slope  south  of  Mount  Hood  In  White  River  Basin,  and  at  headwaters  of 
Warm  Springs  River  and  Beaver  Creek.  Eastward  In  Deschutes  River  A^alley  east  of  Cas- 
cades to  upper  Paulina  Creek  Canyon.  Cascade  National  Forest  (South)  only  on  main 
divide  southward  (to  T.  39,  S.,  R.  5  E.),  on  west  side  at  5,000  to  7,500  feet,  and  not  over 
14  miles  west  of  summit,  except  upper  South  Umpqua  River  Basin  and  on  SIskiyous  between 
Siskiyou  and  Sterling  peaks.  Frequent  on  east  side  of  Cascades,  but  confined  to  declivities 
at  5,500  to  6,000  feet.     Noted  on  Mount  Mazama   (Crater  Lake)   from  5,000  to  above 
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6,000  feet.  Also  in  coast  ranges  on  Iron  Mountain  and  Rusty  Butte.  Noted  in  Upper 
Klnmath  River  basin  on  Gearhart  Mountains,  head  of  Sprague  River.  Farther  east. 
In  Goose  Lake  National  Forest,  noted  on  Cottonwood  Creeic,  head  of  Deep  Creek,  and  in 
north  Warner  Mountains  (east  of  Goose  Lake),  at  7,500  to  8,500  feet. 

California. — Northern  cross  ranges  and  southward  in  Sierras.  On  Siskiyous  at  6,000 
to  7,000  feet  elevation,  summit  of  Glass  Mountain  (border  Siskiyou  and  Modoc  counties)  ; 
on  Mount  Shasta  at  6,000  to  7,200  feet;    south  of  Brewer  Creek  up  to  7,200  feet,  near 


Fig.   1. — Pinu8  munticola. 


Inconstance  Creek,  in  Mud  Creek  Canyon,  near  top  of  Red  Cone  (east  of  Wagon  Camp). 
Lassen  Peak  at  6,000  to  7,000  feet ;  down  to  5,500  feet  on  south  side,  and  on  north  side 
at  upper  Hat  Creek ;  east  Trinity  Mountains  on  Canyon  Creek  at  4,500  feet  to  outlet 
of  Twin  Lakes  (5,500  feet).  Reported  on  high  summits  of  Trinity  and  KlamatH  National 
Forests.  In  northern  Sierras,  generally  at  6,000  to  7,500  feet,  but  at  8,400  feet  on 
I*yramid  Creek.  Region  of  Donner  Lake  (Nevada  and  Placer  counties),  westward  to 
Cisco  and  eastward  to  near  Truckee ;    also  east  side  of  Sierras  facing  Beno,  Nevada. 
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Noted  In  mountains  about  Lake  Tahoe,  Glen  Alpine  Canyon,  Grass  Lake,  from  summit 
on  west  side  Sierras  at  7,500  feet  to  Echo  at  5,500  feet.  Alpine  County:  Silver  Creek 
Canyon  above  7,500  feet ;  on  and  near  summit  of  Mokelumne  Pass,  at  8,800  feet,  and 
divide  between  Mokelumne  and  Pacific  valleys  at  7,900  feet.  Tuolumne  County:  West  to 
just  east  of  Eureka  Valley  and  eastward  nearly  to  Sonora  Pass,  at  9,000  feet ;  on  White 
Mountain,  Mount  Conness,  ridge  between  Dlngley  and  Delaney  creeks  at  9,000  to  9,500 
feet ;  north  side  Lambert  Dome,  Tuolumne  River  Canyon,  Middle  Fork  Tuolumne  westward 
nearly  to  White  Wolf,  between  Tuolumne  Meadows  and  Lake  Tennya,  about  Cathedral 
Lakes  and  southward.  Mariposa  County:  Near  Sunrise  Ridge  at  9,300  feet,  and  into  Lit- 
tle Yosemite  at  6,000  feet ;  ridge  west  of  Lake  Tenaya  and  westward  to  beyond  White 
Wolf,  from  Porcupine  Flat  southward  to  7,800  feet.  Mono  County:  Bloody  Canyon  (east 
side  Mono  Pass),  at  about  9,300  feet.  In  southern  Sierras,  at  8,000  to  10,000  feet,  while 
on  divide  between  Middle  and  South  forks  of  Kings  River,  and  on  divide  between  East  and 
Middle  forks  of  Kaweah  River,  it  goes  to  11,000  feet  elevation  ;  upper  Kings  River  Canyon 
above  Junction  Meadow  and  below  Vldette  Meadow ;  Giant  Forest  and  from  Clover  Creek 
Divide  to  Rowell  Meadow ;  Alta  Peak  (between  Marble  and  East  Forks  Kaweah  HIver)  ; 
Bouth  side  North  Fork  of  Kaweah ;  on  Mount  Sllllman,  at  8,000  to  10,200  feet,  and  above 
Mineral  King,  at  9,600  to  10,400  feet.  On  west  slopes  of  Sierras,  extends  southward  to 
head  of  Soda  Creek  (branch  Little  Kern  River,  in  T.  19  S.,  R.  32  W.),  and  on  divide 
between  Kern  River  and  its  south  fork,  to  a  point  about  opposite  lower  end  of  Monache 
Valley  (T.  19  to  21  S.,  R.  34  E.,  lat.  36**  10').  On  east  side  of  Sierras  It  extends  from 
Truckee  to  head  of  Cottonwood  Creek.  In  south,  reported  on  Mount  Wilson  In  San 
<*abrlel  Range,  on  San  Bernardino  Mountains,  at  10,000  feet,  at  Round  Valley  In  San 
Jacinto  Mountabis  at  8,900  to  9,500  feet,  and  on  Tahqultn  Peak  at  8,600  feet. 

The  detailed  range  of  this  pine  in  Idaho  and  Montana  will  be  dealt  with  In 
a  subsequent  publication. 

OCCURRENCK. 

Not  confined  to  any  definite  type  of  locality.  At  north,  most  abundant  and  largest 
in  moist  valleys,  growing  also  in  dry,  exposed  subalpine  regions.  Adapted  to  variety  of 
soils.     Best  growth  occurs  in  deep,  porous  soils.     Most  common  in  poor,  sandy  situations. 

Greatest  development  in  northern  Idaho,  on  gentle  north  slopes  and  flats.  Less  fre- 
quent west  of  Continental  Divide  in  Montana  and  of  Cascades  in  Oregon.  In  northern 
(California,  on  north  slopes,  and  on  south  and  west  slopes  in  protected  coves,  broad  valleyt), 
and  mountain  benches;  in  southern  California  rather  abundant  on  high,  west  slope  of 
Sierras.  Occurs  commonly  as  scattered  trees  or  small  groups  with  other  species ;  very 
rarely  in  pure  stands  and  only  on  exposed  high  slopes.  In  (Cascades  and  Sierras  occa- 
sionally forming  50  to  70  per  cent  of  stand  on  small  areas,  but  throughout  its  range  not 
exceeding  3  or  4  per  cent.  In  Washington  associated  with  western  hemlock,  amabllls 
fir,  lowland  fir,  and  Douglas  fir ;  in  Oregon,  with  Douglas  fir,  lowland  fir,  and  amabllls 
fir;  In  California,  with  Douglas  fir,  lodgepole  pine,  red  fir,  and  Shasta  fir. 

Climatic  Conditions. — Throughout  its  range  the  approximate  seasonal  temperature 
varies  between  — 26°  F.  and  98°  F.  Mean  annual  rainfall  in  north,  from  15  Inches  in 
parts  of  Montana  and  Idaho  to  about  60  inches  near  Puget  Sound ;  in  California,  proba- 
bly between  20  and  30  Inches.  Humidity  is  great  in  western  Washington,  where  over 
two-thirds  of  the  days  are  cloudy  or  foggy,  while  it  is  smaller  in  east  and  south,  where 
one-half  of  the  days  are  overcast.  Snow  falls  throughout  its  range,  less  near  sea  than  in 
northern  Rocky  and  California  mountains,  where  it  reaches  a  depth  of  several  feet. 

Tolerance. — Endures  shade  for  a  relatively  long  period  in  youth,  later  requiring  an 
abundance  of  light  for  its  development.  It  prunes  well.  Does  not  recover  well  after 
suppression  during  pole  stage. 

Reproduction. — Reproduces  itself  only  sparingly  and  at  Irregular  intervals  of  about 
two  years.  Not  a  prolific  seeder;  bears  seed  only  when  of  considerable  age  (40  to 
60  years).  Seed  germinates  poorly  on  heavy  humus,  unless  the  humus  is  moist  during 
most  of  growing  season ;  best  on  exposed  moist  mineral  soli. 

Sugar  Fine. 

Pinus  lamhertiana  Dougl. 

DISTINGUISHING  CHARACTERISTICS. 

The  largest  and  most  magnificent  of  Pacific  white  pines,  if  not  of  all  the  tim- 
ber pines  of  the  region,  the  western  yellow  pine  being  its  only  rival  Its  massive 
trunk  attains  a  height  of  from  1(50  to  180  feet,  with  a  diameter  of  from  4  to  7 
feet.     Somewhat  taller  and  larger  trees  are  occasionally  found.    The  trunk 
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of  mature  trees  is  very  straight,  and  tapers  but  little  until  the  few  large,  very 
long,  horizontal  limbs  of  its  wide,  flat  crown  are  reached.  These  huge  branches 
stand  out  so  prominently  at  right  angles  from  the  upper  trunk  as  to  distinguish 
it  from  associated  pines.  Its  long,  cylindrical  cones,  suspended  from  the  tii)s 
of  the  branches,  aiso  serve  to  distinguish  the  tree  at  a  long  distance.  Trees 
from  ix)le  size  to  a  foot  in  diameter  bear  distinct  whorls  of  branches  at  long 
intervals  down  to  the  ground.  Later  in  life  the  lower  whorls  are  shaded 
out  and  two  or  more  of  the  upper  limbs  develop  enormously  in  the  full  light. 
This  usually  takes  place  as  the  tree  attains  its  main  height  growth.     Old  bark 


Fig.    3. — Pinus    lamhcrtiana. 


is  deeply  furrowed  longitudinally,  the  ridges  being  broken  into  long,  irregular 
plates.  It  is  from  lA  to  2^  inches  or  more  in  thickness  and  grayish  brown  in 
color.  In  exposed  situations  the  force  of  high  winds  tears  off  the  weathered 
flakes  of  bark,  leaving  the  exposed  surface  a  deep  red-brown  color.  The 
smooth,  thin  bark  of  the  young  trunks  and  branches  of  old  trees  is  a  dull,  dark 
gray.  The  foliage  is  a  deep  blue-green,  with  a  whitish  tinge.  The  leaves  (fig. 
3),  in  bundles  of  5,  are  from  2J  to  al>out  4  inches  long.  Those  of  each  year's 
growth  [tersist  two  or  three  years.     The  cones  (fig.  4),  which  are  unique  among 


Fig.   4. — Pinua   lamhertiana :  a,  seed;   6,  c,  upper   and  lower  views  of  cone  kh^ 
15188— OS.     (To  face  page  24.)  *' 


scales — all  natural  size.    Cone  reduced ;  original  23)  inches  long. 
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all  our  piues  In  their  huge  size  and  form,  are  from  12  to  16  inches  long  and 
from  2i  to  31  inches  in  diameter ;  occasionally,  18  to  23  inches  in  length.  The 
tips  of  the  scales  are  shiny  and  pale  reddish  brown,  the  inner  part  of  the  scale 
being  a  deep  purple  brown.  Cones  rii)en  during  August  of  the  second  year  and 
shed  their  seeds  by  October.  Cones  seldom  fall  until  the  third  spring  or  sum- 
mer, and  sometimes  they  remain  on  the  trees  until  the  autumn  of  that  year, 
The  seeds  (fig.  4,  a)  are  smooth,  and  vary  from  a  dark  chocolate  to  a  blackish 
brown.  Seed  leaves,  12  to  15.  The  wood  is  light  and  soft,  but  somewhat  less 
so  than  that  of  the  western  white  pine;  heartwood,  pale  reddish-brown;  of 
great  commercial  value. 

Longevity. — A  very  long-lived  tree,  reaching  an  age  of  from  300  to  500,  and, 
in  occasional  instances,  nearly  GOO  years. 

BANGE. 

Mountains  from  North  Fork  of  Santiam  River,  Oregon,  southward  hi  Const  and  Cas- 
cades ranges,  Sierras,  and  southern  California  cross  ranges,  to  Mount  San  Pedro  Martlr, 
Lower  California. 

Oregon. — Mainly  on  west  side  of  Cascades  and  northward  to  within  a  few  miles  north- 
west of  Mount  Jefferson ;  on  Sisklyous  and  mountains  of  Klamath  Basin  and  eastward 
to  Goose  Lake,  generally,  at  2,000  feet  to  3,000  feet  elevation,  but  near  coast  down  to 
1,000  feet,  while  on  east  side  of  Cascades  it  goes  to  5,000  feet.  In  northern  Cascade 
National  Forest,  only  on  North  Fork  of  Santiam  River,  at  1,700  to  3,700  feet  elevation, 
from  Chimney  Peak  to  Humbug  Creek  Basin  (T.  9  S.,  R.  6  E.,  lat.  44**  47',  long.  122**  4'), 
the  northern  limit.  South  of  this  it  occurs  on  headwaters  of  Willamette  River  (T.  22  S., 
R.  1  and  3  E.,  T.  23  S.,  R.  2  to  4  E.,  T.  24  S.,  R.  3  to  4  E.),  south  of  Fish  Lake  on 
main  divide  (T.  27  S.,  R.  6i  E.)  ;  in  Rogue  River  Valley;  on  Rogue-TTmpqua  river  divide 
(T.  30  S.,  R.  1  to  5  E.,  T.  31  S.,  R.  1  to  6),  and  more  abundantly  southward  on  Cascades 
to  Sisklyous.  Crosses  Cascades  south  of  Fish  Lake  and  occurs  on  headwaters  of  Des- 
chutes River  between  Sink  Creeks,  Walker  Range,  and  Pengra,  also  on  south  and  east 
basal  slopes  of  Mount  Mazama.  Extends  along  east  slopes  at  elevations  of  4.500  to 
6,500  feet  to  beyond  the  Klamath  Marshes  and  Klamath  (iap.  Extends  southeastward 
between  these  marshes  and  upper  Khiroath  Lake,  while  farther  east,  in  Yamsay  Range, 
it  occurs  on  Fuego  Mountain,  in  Black  Hills,  and  eastward  to  Klamath-Deschutes  divide, 
where  it  ranges  from  head  of  Deschutes  River  to  Gearhart  Mountains  and  Drew  Valley, 
west  of  Goose  I^ke.  Ashland  National  Forest,  up  to  al)out  5.400  feet.  A  few  trees  at 
about  1,700  feet  In  southern  coast  ranges  of  Curry  County  (S.  2,  T.  38  S.,  R.  14  W., 
and  S.  35,  T.  37  S.,  R.  14  W.),  about  5  miles  from  coast. 

California. — In  Sisklyous  and  southward  over  northern  California  abundant  save  on 
higher  peaks  and  in  Shasta  Valley,  at  elevations  of  3,000  to  6,0(K)  feet  throughout  western 
two-thirds  of  State.  Extends  eastward  to  Mount  Shasta  and  summits  in  Shasta  National 
Forest  north  of  Shasta,  but  unknown  on  Modoc  and  Warner  mountains  In  northeastern 
California.  Noted  In  Siskiyou  County  eastward  to  near  Beswick  (on  Klamath  River,  Just 
south  of  Oregon  line)  ;  also  on  Shovel  Creek  Ridge  (near  Klamath  Falls),  Little  Shasta 
Valley,  and  on  Goosenest  Mountain.  Western  limit,  same  as  that  of  yellow  pine,  follows 
inland  margin  of  fog  belt  20  to  30  miles  from  coast.  Klamath  National  Forest,  at  3,000 
to  5,000  feet  elevation ;  reported  also  to  extend  nearly  to  sea-level  on  flats  of  Smith 
River  (Del  Norte  County)  ;  western  limits  in  Siskiyou  County  at  least  to  west  slope 
of  Marble  Mountain  Divide  and  (west  of  it)  Russian  Creek  basin;  northward  on  Salmon 
River  to  junction  with  Klamath  River,  and  to  5,500  feet  on  Salmon  Summit  (on  west) 
and  basin  betwen  Salmon  Summit  and  Trinity  Summit.  Humboldt  County ;  sparingly 
on  west  slope  of  Trinity  Mountain,  between  about  3,700  and  5,000  feet ;  al)out  21  miles 
from  Hoopa  Valley  at  1,600  feet,  and  a  little  farther  west  common  at  1,800  to  2,100 
feet;  here  up  north  side  of  Supply  Canyon  to  2,600  feet  (westmost  limit).  Mount 
Shasta  National  Forest,  at  from  3,000  to  6,000  feet,  sometimes  up  to  6.500  and  down  to 
2,000  feet,  and  extending  southward  In  Sacramento  Canyon  to  the  "  Loop,"  while  on 
Mount  Shasta  it  occurs  only  from  a  point  4^  miles  southeast  of  Edgewood,  on  northwest 
side,  around  west  and  south  sides  to  Ash  Creek,  reaching  about  6,000  feet,  but  on  south 
slopes  going  to  7,500  feet.  Farther  south  in  Shasta  County,  east  limits  are  Soldier 
Mountain  (1  mile  northwest  of  Dana),  ridge  east  of  Fall  River  Valley  (Shasta-Lassen 
county  boundary)  ;  noted  westward  to  point  3  miles  east  of  Montgomery,  and  on  McCloud 
River  south  to  Baird.  In  Trinity  National  Forest  it  goes  eastward  to  Lewlston  on  west 
border  of  Sacramento  Valley ;  Coast  Range  at  2,.300  to  4.150  feet  and  southward  to 
Bully  Choop  and  Yola  Bull  ranges  and  westward  to  upper  Mad  River ;  on  north  slopes 
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and  flats,  generally  at  3,000  to  6,000  feet,  but  on  South  Fork  Mountain  It  grows  at 
5,000  feet  elevation,  on  South  Fork  of  Trinity  River  at  3,500  to  5,000  feet,  on  Hay  Fork 
Mountain  and  Bear  Wallow  Creek  at  5,500  feet,  and  in  Rattlesnake  Basin  at  3,900  feet. 
In  Stony  Creek  National  Forest,  north  of  Clear  Lake,  on  slopes  of  north  and  south 
ranges  between  2,000  and  5,000  feet;  especially  abundant  on  Pine  and  Sanhedrin  Moun- 
tains, and  headwaters  of  the  South  Fork  of  E2el  River.  On  Mayacamas  mountains, 
extending  to  Bartlett  Mountain  (northeast  of  Clear  Lake),  here  on  south  side  above 
3,000  feet,  and  on  west  side  above  3,800  feet — and  to  Glenbrook  and  Cobb  Mountain, 
in  Lake  County ;  southward.  It  goes  to  Sutro  Ranch,  near  Oakhlll  Mountain  ;  also  on 
north  and  northeast  slopes  of  Mount  St.  Helena,  and  on  south  side  above  Tollhouse 
and  eastward,  also  at  intervals  down  ridge  southeast  of  mountain  (south  limit  in  northern 
coast  ranges).  Once  found  on  Pope  and  Howell  mountains;  also  reported  from  many 
points  in  Mendocino  County  and  from  Galloway  and  Austin  creeks,  in  Sonoma  County. 
Not  detected  in  mountains  about. San  Francisco  Bay,  but  is  found  in  westmost  coast 
range  at  Palo  Alto.  In  Santa  Lucia  Mountains,  south  of  Monterey  Bay,  grows  on  north 
slopes  of  Santa  Lucia  and  Cone  Peaks  in  San  Antonio  and  Arroyo  Seco  river  basins  at 
4,000  to  5,900  feet.  In  northern  Sierras,  mainly  on  west  slopes,  at  3,500  to  6,500  feet  ele- 
vation, occasionally  extending  down  to  2,000  feet  and  up  to  7,500  feet.  Tehama  County: 
Westward  on  Sierras  to-  near  LyonsviUe  and  10  miles  east  of  Payne.  Lassen  County: 
northwest  corner  from  point  5  miles  west  of  Bieber  westward ;  not  east  of  Big  Valley ; 
in  southern  part  of  county,  eastward  to  SusanviUe ;  general  in  Lassen  Peak,  Plumas,  and 
Diamond  Mountain  National  forests;  in  Plumas  Forest  two  belts  occur  east  and  west 
of  divide,  mainly  at  3,000  to  5,500  feet  elevation,  but  some  trees  at  7,500  feet.  West- 
ward in  Butte  County  to  Magalia,  North  Fork  Feather  River,  and  to  point  about  4  miles 
north  of  Bldwell  Bar  (1,300  feet).  Yuha  County:  To  North  Fork  Yuba  River  and  Oregon 
Hills.  Eastward  in  Plumas  County  to  Mount  Dyer,  Greenville,  Quincy,  and  ridge  west 
of  Sierra  Valley.  Bierra  County:  East  slope  of  mountains  west  of  Sierra  Valley,  reach- 
ing 6,000  feet  on  west  side  of  Yuba  Pass.  Nevada  County:  To  country  north  of  Lake 
Tahoe.  In  Taboe  National  Forest,  eastern  limits  are  main  Sierra  divide,  except  that 
it  extends  to  east  slopes  of  Sierras  at  head  of  North  Fork  of  American  River,  and  near 
shores  of  Lake  Tahoe  (at  0,250  feet  elevation)  ;  thence  descending  Truckee  River  Canyon 
into  Nevada  to  a  point  opposite  Reno,  where  it  is  scattered  al)ove  6,000  feet.  Westward 
In  Placer  County  to  Colfax  (2,500  feet),  Applegate,  and  5  miles  east  of  Forest  Hill; 
westward  in  Eldorado  County  to  Placervllle,  Pleasant  Valley,  6  miles  east  of  Nashville 
(at  alM>ut  2,000  feet),  and  eastward  on  west  slopes  of  Sierras  to  al)out  5.500  feet  (Echo 
and  elsewhere).  Occurs  generally  in  Stanislaus  National  Forest,  but  not  throughout 
yellow  pine  belt,  at  3,000  to  5,(M>0  feet,  and  sometimes  at  2,000  feet  and  7,000  feet.  Ama- 
dor County:  Westward  to  Oleta  and  Plnegrove,  and  eastward  on  west  slope  Sierras  to  Vol- 
cano. Calaveras  County:  Westward  to  point  (1,500  feet)  6  miles  east  of  San  Andreas, 
and  4  miles  east  of  Murphys;  eastward  to  West  Point,  Railroad  Flat.  Big  Trees,  and  10 
miles  west  of  Bloods  at  6,600  feet.  Tuolumne  County:  Westward  to  Soiilsbyville 
and  Blgoak  Flat;  eastward  (at  al)out  6,200  feet)  to  l)etween  Cold  Spring  and  Eureka 
Valley,  at  Aspen  Meadows  (6,200  feet).  North  Crane  Creek  (about  6.000  feet).  Alari- 
posa  County:  Westward  to  Ball  Creek  (east  Coultervllle),  iiolnts  (."{,000  feet)  4  miles 
east  of  Marli)osa,  and  3  miles  east  of  Wassama.  Extends  eastward  to  Yoscralte  Valley, 
occurring  here  as  follows :  Little  Yosemite  and  eastward  at  6.800  to  7,000  feet,  and  Sun- 
rise Ridge  at  7,600  feet;  Yosemite  Falls  trail  (near  top  of  fall)  at  alwut  7,000  feet, 
and  Indian  Canyon  Busln ;  south  of  Yosemite  from  head  of  Nevada  Fall  (6,000  feet) 
to  Glacier  Point  (7,300  feet),  and  southwestward  to  Yosemite,  Wawona  road  (at  Chin- 
quapin) ;  Sentinel  Dome  at  about  7,500  to  7,700  feet,  or  more.  In  southern  Sierras  it 
grows  at  elevations  between  5,500  and  9,000  feet,  or  occasionally  down  to  4,500  feet. 
Fresno  County:  Eastward  to  Bubbs  Creek  (tributary  of  Kings  River)  ;  Summit  Meadow 
at  8,000  feet.  Tulare  County:  In  Sequoia  National  Park  and  adjacent  parts  of  Kaweah 
watersheds ;  in  Buck  Canyon,  near  Bear  Paw  Meadow,  and  between  Cliff,  Canyon,  and 
Deer  creeks  (tributaries  of  Middle  Fork  Kaweah)  ;  Kern  River  Canyon  (neiir  Kern 
Lakes)  ;  part  of  Tule  River  Indian  Reservation  (South  Fork  of  Tule  River)  and  east- 
ward on  Sierras.  Occurs  on  Greenhorn  and  Piute  ranges  at  6,000  to  7,000  feet,  Mount 
Breckenridge,  on  other  mountains  south  of  South  Fork  of  Kern  River,  and  on  Tehachapi 
Mountains,  where,  as  in  Tejon  Canyon,  it  grows  at  6,000  to  7,500  feet.  Quite  general  In 
southern  California  mountains  at  from  about  5,000  to  over  8,500  feet.  In  Santa  Bar- 
bara National  Forest,  at  5,000  to  7,500  feet  and  sometimes  up  to  8,800  feet,  on  San 
Rafael  to  San  Emlgdlo  Mountains,  Mount  Pinos,  and  other  mountains  In  basins  of  Piru- 
Sespe  and  Santa  Maria  rivers.  In  Sierra  Madre  Mountains.  It  grows  l^etween  5,500  and 
8,500  feet  at  Strands,  near  Pasadena,  on  Waterman  Mountain,  Mount  Gleason,  Straw- 
berry Peak,  Mount  Wilson,  Pine  Flats,  Mount  Isllp,  I*rairle  Forks,  and  on  Mount  San 
Antonio;  on  San  Bernardino  Mountains  between  4,500  to  8,0(K>  feet,  and  occasionally 
from  4,000  to  10,500  feet,  but  mainly  on  top  of  range  from  T.  2  N,  R.  5,  W,  eastward 
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to  Bear  Lake.  In  timbered  ]>ortions  of  San  Jacinto  Mountains,  generally  at  elevations 
of  5,800  to  9,000  feet,  sometimes  descending  to  5,000  and  ascending  to  9,800  feet;  com- 
mon on  westside  trail  at  6,000  feet,  and  also  on  southwest  side  of  Tahquitz-Strawberry 
DlWde.  In  Cuyamaca  Mountains,  at  from  5,500  feet,  on  east  side  Cuyamaca  l*eak,  to 
6,500  feet  on  summit. 

Lower  California. — Frequent  In  forests  of  San  Pedro  Martir  Plateau  at  elevations 
from  8,000  to  10,000  feet. 

OCCUBRENCE. 

Chiefly  on  north  slopes  and  benches  and  in  ravines  and  canyons ;  occasionally  on  low 
mountain  summits ;  found  also  on  south  and  west  slopes  at  higher  altitudes.  Grows  on 
variety  of  soils  from  glacial  drift  and  volcanic  ash  to  deep,  loose  sands  and  clays;  fresh, 
rich,  well-drained,  sandy  loam  or  gravelly  soils  are  most  characteristic. 

Never  in  pure  stands.  At  lower  elevations,  mainly  with  western  yellow  pine.  Incense 
cedar,  Kellogg  oak,  and.  In  northern  California,  also  with  Douglas  fir ;  occasionally  with 
tanbark  oak.  At  high  elevations  yellow  pine  and  incense  cedar  decrease,  and  white  fir, 
and  occasionally  red  fir,  together  with  the  big  tree,  become  chief  associates,  especially  on 
(iast  and  north  slopes. 

Climatic  Conditions. — Atmospheric  moisture  is  essential ;  hence  it  prefers  cool,  moist 
sites  on  north  and  east  slopes  and  in  heads  of  gulches  and  canyons.  Doubtless  on  account 
of  this  requirement  its  altitudinal  range  of  1,000  to  3,000  feet  at  the  north  increases, 
going  southward,  roughly  at  the  rate  of  about  500  feet  to  every  200  miles,  until,  at  its 
southern  limit,  9,000  feet  Is  reached. 

Tolerance. — In  early  youth  requires  partial  shade,  especially  on  dry,  south  slopes ; 
when  older  It  becomes  very  intolerant,  even  more  intolerant  than  western  yellow  pine. 

Reproduction. — Not  a  regular  or  prolific  seeder.  A  little  seed  is  produced  locally  each 
year,  but  good  crops  occur  locally  at  intervals  of  about  from  four  to  six  years ;  regularity 
In  seed  years  doubtful.  Tjrees  below  20  Inches  in  diameter  seldom  bear  seed  to  any  extent. 
Ordinarily  trees  shed  seed  over  ground  for  a  distance  from  base  of  tree  about  equal  to 
their  height ;  distribution  occasionally  farther  through  increased  wind,  slope,  or  water. 

liimber  Fine. 

Pin  an  flcj'ilis  James. 

DISTINGUISHING    CIIARAC^TERISTICS. 

Comparatively  little  known,  doubtless  on  nccount  of  its  high,  inaccessible 
range.  It  is  a  low.  thick-tninke<i,  much-branched  tree,  from  25  to  30  or  some- 
.  times  50  feet  In  height,  with  short  trunk  from  12  to  30  inches  in  diameter; 
occasionally  very  old  trees  are  8i  to  4  feet  in  diameter.  Young  trees  are 
peculiar  for  their  regular,  distant  whorls  of  short,  very  tough  branches  w^hich 
stand  at  right  angles  to  the  trunk  and  extend  down  to  the  ground.  Middle-aged 
and  old  trees  (75  to  200  years)  are  characterized  by  extremely  long  and 
slender  branches,  especially  near  the  ground  and  at  the  top;  the  latter  are 
often  16  or  18  feet  in  length,  falling  gracefully  at  a  sharp  angle  with  the  trunk. 
These  branches  appear  to  develop  entirely  at  the  expense  of  the  trunk,  which 
remains  stunted.  Old  trunks  have  bark  from  H  to  nearly  2  inches  thick, 
blackish  or  very  dark  brown,  with  deep  furrows  between  wide  rectangular 
blocks.  On  trunks  from  8  to  12  inches  thick  the  bark  is  broken  into  small,  thin, 
gray-brown  plates ;  when  separated,  the  scales  expose  a  dull  reddish  inner  bark. 
The  thin,  smooth  bark  of  young  pole  trees  and  of  branches  is  a  bright  whitish 
gray,  often  silvery.  The  foliage,  densely  set  at  the  ends  of  the  branches,  is 
dark  yellow-green,  and  the  needles  are  5  in  a  cluster  (fig.  5).  They  are  from 
about  IJ  to  nearly  3  inches  long.  Each  year's  growth  of  leaves  liersists  for 
approximately  five  years.  Cones  (fig.  6),  mature  in  late  summer  or  early 
autumn  of  the  second  year,  shed  their  seed  in  September  and  early  in  October. 
They  are  from  3i  to  10  inches  long  and  peculiar  in  having  their  light  yellowish- 
brown    scale    tips    greatly    thickened;    inner    portions    of    scales,    pale    red. 
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By  early  winter  the  cones  have  fallen  from  the  trees.  The  seeds  (fig. 
6,  a)  are  deep  reddish  brown  speckled  with  blackish  brown.  Seed  leaves 
6  to  8,  sometimes  9.  Wood,  very  dense  on  account  of  its  exceedingly  slow 
growth;  light,  soft;  heartwood,  pale  lemon-yellow. 


Fkj.    5. — Piuiis    flrxilUf. 


I^NGEVITV. — Little  is  known  of  the  lonj^cvlty  of  this  pine;  trees  from  ^(K)  to 
300  yesirs  (ild  and  from  18  to  li2  inches  through  are  not  unconunon. 
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RANGE. 

On  slopes  of  the  Cordilleran  Plateau  from  the  eastern  side  of  the  Continental  Divide, 
in  Alberta  and  Montana,  southward  to  New  Mexico,  Arleona,  Nevada,  and  southern 
California. 

California. — Panamint  Mountains,  at  from  7,100  to  over  10,000  feet,  and  on  summits 
of  Inyo  Mountains.  On  east  slopes  of  Sierras  at  about  9,300  to  10,000  feet,  extending 
in  a  belt  from  head  of  Tuttle  Creek,  southeast  of  Mount  Whitney,  to  Cottonwood  Creek ; 
thence   southward   to  slopes   of   Monache   Peak.     Occurs   also   at   Mono   Pass    (east  of 


Fig.  6. — Pinus  flexilia:  a,  cone  scale  and  seeds. 


Yosemite  Valley)  at  8.000  to  O.-OOO  feet ;  at  head  of  Mammoth  Creek  (T.  4  S.,  R.  27 
E.),  at  9,500  feet,  and  at  Kearsarge  Pass.  On  western  slopes  of  Sierras  along  south  side 
of  South  Fork  of  Kings  River,  at  10,500  to  12,000  feet.  Reappears  In  southern  cross 
ranges  on  Mount  Pinos,  at  8.400  to  8.826  feet ;  In  Sierra  Madre  Mountains,  at  8,000 
to  10,000  feet ;  on  summits  of  San  Gorgonio  and  Santa  Rosa  mountains.  In  San  Bernar- 
dino Mountains,  and  on  north  side  of  Gray  back  Mountain,  at  about  9.300  to  11,800 
feet,  while  at  Dry  Lake  it  appears  at  about  9,000  feet,  and  In  San  Jacinto  Mountains  at 
9,000  to  10,500  feet. 
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OCCURRENCE. 

On  dry,  rocky,  east  slopes,  Bummlts,  tops  of  ridges  and  foothills,  and  sometimes  on 
sides  of  molster  canyons  and  banks  of  mountain  streams.  Adapted  to  a  great  variety 
of  soils  and  not  exacting  as  regards  depth  or  moisture,  but  grows  best  In  moist,  well- 
drained  soils.  Usually  in  dry,  rocky,  very  shallow  soil,  appearing  to  prefer  dry,  loose, 
gravelly  loam,  with  little  or  no  humus.  Reaches  higher  elevations  on  clay  soils  than  on 
sandy  ones. 

Usually  occurs  singly  or  in  small  groves  among  other  conifers,  where  it  is  of  largest 
size ;  occasionally  in  pure,  open  stands,  commonly  stunted,  on  exposed  slopes  and  ridges. 
Apparently  less  frequent  in  Pacific  than  in  Rocky  Mountain  range.  Associated  mainly 
with  lodgepole  pine  and  black  hemlock  at  higher  elevations,  and  sparingly  with  white 
fir  and  stunted  sugar  pine  at  lower  altitudes. 

Climatic  Conditions. — Endures  a  variety  of  climatic  conditions  throughout  range. 
Mean  annual  rainfall  varies  from  15  to  30  inches.  Snowfall  heavy,  except  in  southern 
Rockies  and  southern  California.  Growing  season,  from  3  to  4  months  in  north ;  some- 
what longer  In  south.  Minimum  temperature  from  about  —60*  F.  in  north  to  —13*  F. 
in  south  ;  maximum  temperature  thoughout  range,  from  90°  to  97"  F.  Little  atmos- 
pheric moisture. 

ToLBUANCE. — Appears  to  require  full  light.  Never  forms  dense  stands,  and  does  not 
tend  to  crowd  out  other  species ;  only  occasionally  in  fairly  dense  mixed  stands.  Similar 
In  light  requirement  to  white-bark  and  brlstlecone  pines,  and  less  tolerant  than  other 
associated  conifers. 

Reproduction. — Moderate  seeder,  varying  with  region  and  elevation.  Generally  bears 
cones  abundantly  In  open  stands  at  low  altitudes,  less  abundantly  in  denser  stands  at 
higher  elevations.  Cones  produced  locally  about  cv^ry  year.  Seeds  practically  wingless 
and  shed  only  near  tree ;  largely  eaten  by  birds  and  sfjulrrels.  Mineral  seed-bed  most 
favorable  for  germination,  whicli  even  under  fnvornblo  conditions  is  but  moderate. 

•    White-bark  Pine. 

Pin  us  albicaulis  Engelniann. 

DISTINGUISHING    CHARACTERI811CS. 

White-bark  pine  has  a  low,  long-branched,  twisted  or  crooked  tnink  from  15 
to  50  feet  high  and  from  10  to  24  inches  in  diameter.  Taller  and  larger  trees 
occur  in  protected  situations.  In  the  high,  wind-swept  home  of  this  tree  It  is 
often  reduced  to  a  sprawling  shrub  with  enormous  branches  spreading  over  the 
ground.  Young  trees  have  distant,  regular  whorls  of  branches  at  right  angles 
to  the  trunk,  but  in  later  life  some  of  the  upi)er  whorls  develop  upward  into 
long,  willowy  stems,  giving  the  tree  a  loose,  bushy  crown.  The  branches, 
especially  near  the  trunk,  are  exceedingly  tough  and  flexible,  so  that  the  tree 
is  characteristically  able  to  withstand  the  fiercest  storms.  Tbe  bark,  even  that 
of  old  trees,  is  little  broken,  except  near  the  base  of  the  trunk,  where  it  is 
rarely  more  than  one-half  inch  thick.  Narrow  cracks  divide  the  lower  bark 
into  very  thin  whitish  or  brownish  scales,  which,  on  falling  or  being  torn  off, 
reveal  the  characteristic  red-brown  inner  bark.  Elsewhere  the  bark  is  rarely 
more  than  one-fourth  of  an  inch  thick.  Twigs  of  a  year's  and  sometimes  of  two 
years'  growth  are  slightly  downy.  The  leaves  (flg.  7),  densely  clustered  at  the 
ends  of  the  branches,  are  dark  yellow-green ;  5  in  a  bundle ;  length,  about  11  to 
2i  inches.  Shorter  leaves  occur  on  trees  in  the  most  exposed  situations.  Leaves 
of  a  season's  growth  remain  on  the  tree  for  approximately  7  or  8  years,  but 
some  of  them  persist  only  4  or  5  years.  The  cones  (fig.  7)  are  a  deep  purple, 
with  very  thick  scales,  vary  In  length  from  about  li  to  nearly  3i  Inches,  and 
mature  by  the  end  of  August  or  early  in  September  of  the  second  year.  Usually 
they  shed  their  seed  during  the  latter  month,  but  sometimes  not  until  late  in 
October.  The  cones  dry  out  and  open  slowly  in  high,  cold  situations  where  this 
pine  grows.     The  seeds  (flg.  7,  a),  about  one-half  inch  in  length  by  one-third 
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iuch  in  diameter,  are  shed  without  their  very  narrow  wings,  which  remain 
attached  to  the  cone  scales;  the  thlclc,  hard  shell  is  dark  chocolate  brown.     Seed 


Fig.  7. — Pitius  albicaulis:  a,  seed. 


leaves,  from  7  to  9.    Wood,  pale  brown,  light,  soft,  and  brittle  when  dry;  not 
of  economic  use. 
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Longevity. — Trees  attain  an  age  of  from  250  years  (when  they  are  about  19 
Inches  in  diameter)  to  325  years.    Very  few  records  of  longevity  are  available. 

BANGE. 

Timber! ine  tree  on  the  highest  summits  of  northwestern  and  Pacific  mountains, 
from  British  Columbia  and  Alberta  to  Montana,  northwest  Wyoming,  Washington, 
Oregon,  and  southern  California,  at  elevations  of  6,000  to  7,000  feet  toward  the  north, 
5,500  to  9,300  feet  in  Oregon,  7,000  to  11,000  feet  in  California,  and  at  5,000  to  10,000 
in  Idaho  and  Montana. 

Canada. — Rocky  Mountains  at  6,000  to  7,000  feet,  and  northward  to  Rocky  Mountains 
Park  and  Height  of  Land  (latitude  52**).  Appears  as  far  east  as  Castle  Mountain  and 
the  Sweet  Grass  Hills  on  the  Canadian  boundary.  Selkirk,  Gold,  and  southern  interior 
ranges  at  5,000  to  7,000  feet.  Coast  Range  as  far  west  as  Silver  Mountain,  near  Yale, 
at  5,000  feet;  also  at  head  of  Salmon  River  and  on  Iltasyouco  River  (latitude  53**),  but 
not  yet  found  on  Vancouver  Island. 

W^ASHiNQTON. — Cascade  Range  (mainly  east  side),  northeastern  and  Blue  mountains, 
but  absent  from  the  Olympics ;  generally,  at  4,500  to  7,500  feet.  Common  on  east- 
ern slopes  of  Cascades  of  Washington  National  Forest  at  4,600  to  7,500  feet,  and  rare  on 
west  slopes  above  6,000  feet.  In  Mount  Rainier  National  Forest  at  5,000  to  8,200  feet 
In  basins  of  Skykomish,  Snoqualmle,  Cedar,  Green,  White,  Yakima,  and  Wenache  rivers 
and  of  Lake  Chelan ;  also  on  Mount  Rainier,  Mount  St.  Helena,  Mount  Adams,  State 
and  Windy  passes,  Early  Winters  Creek. 

Obegon. — Frequent  at  timberllne  on  both  sides  of  Cascades  and  eastward  to  Blue  and 
Powder  River  mountains,  and  highest  ranges  of  Klamath  River  Basin ;  generally,  at 
5,500  to  0,300  feet.  In  northern  Cascades  forming  timberllne  belt  at. 5,000  to  8,600  feet. 
Southward  on  both  sides  of  main  divide  of  Cascades,  ranging  from  6,000  to  9,300  feet; 
scarce  on  Umpqua-Rogue  River  Divide,  and  sparingly  represented  In  the  Siskiyous 
between  Siskiyou  and  Sterling  peaks.  Yamsay  Range  only  of  interior  Klamath  River 
Basin  and  high  ridges  of  Klamath-Deschutes  Divide.  On  Mount  Hood,  Mount  Pitt, 
Mount  Scott,  Mount  Mazama. 

California. — Frequent  from  mountains  about  Shasta  southward  in  Sierras  to  Kaweah 
peaks:  generally,  at  7,000  to  11,000  feet  elevation.  In  Shasta  National  Forest  on 
Mount  Shasta  at  7,000  to  8,000  feet,  on  warmest  ridges  up  to  9,800  feet.  Mount  Eddy 
and  Thompson  Peak  Ridge  (between  Canyon  Creek  and  Salmon  River,  Trinity  County) 
Mountain  north  of  Mount  Shasta  and  immediately  east  of  Shasta  Valley,  and  on  Goose- 
nest  Mountain  at  8,800  feet.  West  slope  of  Warner  Mountains  (northeastern  corner  of 
State)  at  9,000  to  10,000  feet.  In  northern  Sierras,  on  Lassen,  Spanish,  and  Castle 
peaks,  also  Mount  Pleasant  and  other  high  summits  at  head  of  North  and  Middle  forks 
of  Feather  River,  and  elsewhere  up  to  7,800  feet.  High  peaks  west  of  Lake  Tahoe 
(Eldorado  County).  In  Stanislaus  National  Forest,  generally  between  8,000  to  9,500 
feet.  Tuolumne  County:  Sonora  Pass  and  above  (altitude  9,600  feet)  and  down  on  west 
side  to  8,500  feet ;  Mono  Pass,  down  on  east  slope  to  9,400  feet,  and  on  west  slope  to 
little  below  10,000  feet,  thence  above  pass  to  about  11,500  feet.  Trees  in  pass,  bear 
limbs  only  on  east  side  (effect  of  prevailing  wind).  White  Mountain  and  Mount  Con- 
ness ;  foot  of  glacier  at  north  base  of  Conness  Peak.  Tuolumne  Meadows  region,  above 
10,000  feet;  upper  Tuolumne  River  Canyon  below  Tuolumne  Meadows;  Moi^nt  Lyell, 
north  side  at  10,500  feet  and  thence  northward  on  west  wall  of  Lyell  Fork  Canyon ; 
Mounts  Dana  and  Glbbs  on  west  slope  down  to  Tlo^a  and  Saddleback  lakes ;  Cathedral  . 
and  Unicorn  lakes  and  peaks  (south  of  Tuolumne  Meadows).  Mariposa  County:  Sunrise 
Ridge,  between  Cathedral  Lakes  and  Little  Yosemlte.  Mono  County:  From  summit  Mono 
Pass  eastward  down  Bloody  Canyon  to  about  9,400  feet ;  Devirs  Cauldron  (east  of 
Sierras  and  about  10  miles  south  of  Farrington's  Ranch).  In  Sierra  National  Forest 
generally  between  10.000  to  12,000  feet ;  and  southward  to  head  of  Little  Kern  River 
(latitude  36"  20').  Mount  Whitney,  up  to  11,000  feet;  Kearsarge  Pass,  to  12,000  feet; 
heads  of  North  Fork  of  Kings  River;  rims  of  Granite  Creek  and  on  Middle  Fork  of 
Kings  River  between  Dougherty  and  Simpson  Meadows ;  abundant  on  heads  of  North 
Fork  Kings  and  South  Fork  San  Joaquin  rivers  at  11,000  to  11,500  feet ;  divide  between 
Sliver  and  Mono  creeks,  and  from  head  of  Silver  Creek  to  South  Fork  San  Joaquin, 
Mount  Kaweah.  Tpper  Bubbs  Creek  (tributary  South  Fork  Kings  River)  ;  about  Bull 
Frog  and  East  lakes. 

Detailed  range  in  Rockies  will  be  given  in  a  later  bulletin. 

OCCURRENCE. 

Confined  to  narrow  altltudlnal  limits  on  alpine  slopes  and  exposed  ridges  to  timber- 
line  throughout  its  range.     Grows  among  broken,  bare  rocks,  in  disintegrated  granite, 
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and  In  shallow  rocky  soils  with  little  superficial  moisture;  best  In  deep,  well-drained, 
moist  soil. 

At  north,  sometimes  In  pure,  open  stands  on  grassy  areas,  but  usually  In  open,  park- 
like stands,  preferably  on  north  slopes  with  alpine  fir,  Englemann  spruce,  Lyall  larch, 
limber  pine,  and  lodgepole  pine.  On  summits  of  Cascades,  commonly  pure  at  tlmberline, 
and  often  In  clusters  of  from  3  to  7  trees,  as  if  growing  from  same  root.  In  southern 
Washington,  with  alpine  fir,  black  hemlock,  and  yellow  cedar ;  In  Oregon,  with  black 
hemlock,  alpine,  lowland,  and  noble  firs,  lodgepole  and  .western  white  pines,  and  Engle- 
mann spruce.  In  the  Sierras,  forming  pure  groups  at  tlmberline,  on  east,  south,  and 
west  slopes,  with  patches  of  black  hemlock  and  western  white  pine,  and  at  lower 
altitudes  with  logepole  pine. 

Climatic  Conditions. — Endures  great  seasonal  and  daily  ranges  of  temperature,  the 
former  probably  lying  between  —60"  and  lOO"  F.  or  more.  Very  heavy  snowfall,  exposure 
to  fierce  winds,  and  a  short  growing  season  are  characteristic  of  its  habitat.  Its 
moisture  requirements  are  moderate. 

Tolerance. — Somewhat  Intolerant  in  youth,  becoming  less  so  with  age.  Rather 
intolerant  in  north,  as  compared  with  the  south,  where  it  shows  a  preference  for  north 
slopes.  Believed  to  be  more  tolerant  on  good  moist  soils  and  at  low  altitudes,  than  on 
poor,  dry  ones  near  tlmberline. 

Repbodcction. — Generally  a  good  seeder,  but  varies  greatly  with  region  and  locality. 
In  north,  seeds  at  long  intervals,  in  south,  frequently.  Large  quantities  of  seed 
destroyed  by  birds  and  squirrels,  and  reproduction  therefore  scanty.  Seeds  wingless, 
and  reproduction  confined  mainly  to  vicinity  of  seed  trees.  Unprotected  by  mother  trees, 
seedlings  are  often  damaged  by  winds,  which  whip  the  stems  about  so  that  they  are  often 
worn  In  two  by  rubbing  against  rough  granite  soil. 

Four-leaf  Pine;  Parry  Pine. 

Pinu8  qtiadrifolia   (Pari.)   Sudworth. 

DISTINOUISHINQ    CHARACTERISTICS. 

This  little-known  nut  pine  Is  a  much-branched,  short-tmnked,  low  tree,  from. 
15  to  30  feet  high  and  10  to  16  inches  In  diameter.  In  old  trees  the  trunk  is 
often  twisted  and  gnarled,  with  a  wide  crown  of  big,  crooked  branches ;  young 
trees  are  short-bodied,  with  dense  symmetrical  crowns.  Bark  of  old  trunks  is 
reddish  brown,  shallowly  furrowed,  rough,  and  with  wide  ridges,  which  have 
close  scales.  The  foliage  is  blue-green,  with  a  whitish  tinge.  The  leaves  occur, 
as  a  rule,  in  bundles  of  4,  but  clusters  of  3,  and  sometimes  of  5,  are  also  found 
on  the  same  tree;  they  are  incurved,  and  from  about  IJ  to  nearly  2  inches  long 
(flg.  8).  The  cones  (fig.  8)  ripen  in  August  of  the  second  year  and  the  seeds 
are  often  shed  before  the  middle  of  September.  Seeds  fall  from  the  cones, 
leaving  their  narrow,  thin  wings  attached  to  the  cone  scales  (fig.  8,  a)..  They 
are  chocolate  brown  with  yellow-brown  blotches. .  Indians  gather  the  seeds  for 
*  food.  Seed-leaves,  6  to  8.  Wood,  light  yellowish  brown,  moderately  light,  very 
dense,  and  close  grained ;  not  of  commercial  use. 

Longevity. — ^Trees  reach  an  age  of  200  to  280  years;  those  10  to  12  Inches 
in  diameter  are  130  to  150  years  old.    Few  records  of  longevity  are  available. 

BANGS. 

Southern  California  and  southward  into  Lower  California.  Arid  mesas  and  low  moun- 
tains southward  from  southeastern  part  of  8an  Jacinto  Mountains  (30  miles  north  of 
Mexican  boundary). 

California. — Occurs  sparingly  at  5,000  feet  on  Toro  Mountain  (In  Santa  Rosa  Moun- 
tains, Riverside  County),  in  Coyote  Canyon,  at  a  point  a  few  miles  to  west  and  near 
Van  de  Venter  Flat,  and  a  single  tree  stands  on  Nigger  .Tim  Hill  between  Hemet  and 
Coahullla;  10  to  12  miles  farther  south  it  occurs  on  Balkan  Mountains  (above  Julian), 
at  head  of  San  Diego  River;   also  vicinity  of  Larkin  Station  (near  Mexican  line). 
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LowBR  California. — Near  Mexican  line  (20  miles  southeast  of  Campo,  San  Diego 
County,  Cal.),  and  from  point  a  few  miles  south  of  boundary  it  forms  forest  about  30 
miles  wide,  extending  oyer  plateau  (at  middle  elevations)  ;  on  Hanson  Laguna  Range, 
and  southward  on  San  Pedro  Martir  Range  to  south  end ;  generally  at  4,500  to  6,000 
feet  elevation  above  single-leaf  pifion  pine  and  below  Jeffrey  pine,  completely  covering 


Fig.  8. — Pinna  quadrifolia :  a,  cone  ;  6,  seeds. 

lower  parts  of  range,  but  in  higher  parts  forming  belts  on  both  ocean  and  desert  sides, 
liocally  noted  at  San  Matlas  Spring,  4,000  feet  elevation ;  mesas  near  Mattonl ;  Rosarlto 
Divide  at  5,000  feet ;    El  Alamo,  at  3,500  feet. 

OCCURRENCE. 


On  arid  mesas,  foothills,  and  east,  west,  and  south  slopes.  Not  exacting  as  to  moisture 
and  quality  of  soli.  Commonly  on  well  drained,  coarse,  dry,  shallow  soils  of  decomposed 
granite  or  limestone. 
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Never  forms  dense  pure  stands.  Most  abundant  in  chaparral  on  east  slopes  with  single- 
ieaf  plfion,  oaks,  and  Juniper,  and  in  thinner  stands  on  west  and  south  slopes  in  dense 
chaparral.  Number  of  trees  varies  per  acre  from  5  to  about  100.  In  Lower  California, 
in  open  forests,  often  with  single-leaf  pifion  pine.  Throughout  its  range,  heaviest  growth 
is  at  higher  altitudes  than  that  of  piflon. 

Climatic  Conditions. — Best  growth  requires  molster  climate,  without  such  extremes 
of  temperature  as  are  endured  by  single-leaf  plfion.  Seasonal  temperature  of  Its  range 
between  15**  and  100"  F.  Rainfall  averages  between  15  and.  25  inches  throughout  its 
distribution. 

Tolerance. — Little  known  of  light  requirements,  but  its  gro^'th  in  dense  chaparral 
indicates  tolerance  of  shade  during  early  youth. 

Reproduction. — Moderate  seeder;  cones  often  locally  produced  about  every  year. 
Wingless  seeds,  shed  near  tree,  are  largely  eaten  by  birds  and  squirrels  and  gathered 
by  Indians  for  food.  Ehcposed  soil  with  little  humus  most  favorable  seed-bed.  Germina- 
tion moderate. 

Single-leaf  Pine. 
Pinus  fnonophylla  Torrey  and  Fremont 
DISTINGUISHING  CHARACTERISTICS. 

Unique  among  all  American  species  in  having  single  leaves,  as  indicated  by 
its  scientific  name.  Generally  known  as  "  nut  *'  or  "  pifion "  pine,  but  it  is 
highly  desirable  that  the  distinctive  mark  of  this  tree  should  be  fixed  by  adopt- 
ing "  single-leaf  pine  *'  as  its  common  name.  Mature  trees  have  short  trunks, 
rarely  straight,  and  wide,  rather  flat  crowns  of  short,  heavy,  twisted,  and  bent 
branches,  which  are  given  off  near  the  ground  and  often  hang  low,  giving  the 
appearance  of  an  old  apple  tree.  Young  trees,  with  their  low,  thick  trunks,  sur- 
mounted by  pyramidal  crowns  of  rather  straight,  rising  branches,  have  a  very 
different  aspect.  As  a  rule,  the  single-leaf  pine  does  not  exceed  25  feet  In  height 
and  from  12  to  15  Inches  In  diameter.  In  prote<*ted  and  otherwise  favorable 
situations  it  may  reach  a  height  of  from  35  to  50  feet,  but  it  Is  characteristically 
a  low,  sprawling  tree.  Bark  of  young  trunks  Is  smooth  and  dull  gray, 
while  that  of  old  trunks  is  roughly  and  Irregularly  furrowed,  nearly  an  inch 
thick,  and  with  thin,  close,  dark  brown,  sometimes  reddish  brown,  scales.  The 
general  color  of  the  foliage  is  pale  yellow-green  with  a  whitish  tinge.  The 
single  (or  very  occasionally  double)  leaves  are  stiff,  curved  toward  the  branch, 
prickly,  and  from  about  Ih  to  2i  inches  long — generally  about  li  inches  long 
(fig.  9).  A  season's  growth  of  leaves  remains  on  the  tree  about  five  years;  not 
rarely  leaves  persist  ten  to  twelve  years.  A  striking  peculiarity  of  seedling 
trees  Is  that  they  continue  to  produce  only  prlmaiy  leave.**  for  six  or  seven 
years,  after  which  they  put  forth  normal  foliage.  Cones  (fig.  9)  are  matured 
in  August  of  the  second  season ;  they  shed  their  seeds,  which  leave  their  thin, 
narrow  wings  attached  to  the  cone  scales,  within  about  a  month  afterward, 
when  the  tips  of  the  scales  become  shiny  and  a  deep  russet-brown.  Most  of 
the  empty  cones  fall  from  the  trees  during  the  winter  or  spring.  The  seeds 
(lig.  9,  c),  are  dark  chocolate  brown,  with  dull  yellowish  areas;  extensively 
gathered  by  Indians  for  food.  Seed  leaves,  7  to  10.  Wood,  yellowish  brown, 
very  fine-grained,  moderately  light,  and  very  brittle. 

Longevity. — An  exceedingly  slow-growing  tree,  reaching  an  age  of  from  100  to 
225  years.     Further  records  of  longevity  are  required. 

RANGE. 

Desert  regions  of  Utah,  Nevada,  Arizona,  southeastern  California,  and  northern  Lower 
California. 

California. — In  southern  Sierras,  on  east  slopes  at  about  6,000  to  8,000  feet  from 
Loyalton,  Sierra  County  (extreme  northern  limit  probably  still  undetermined)  and 
Markleeville  Creek   (east  side  of  Sierras)   southward  to  vicinity  of  Walker  Pass,  where 
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It  descends  to  4,300  feet;  while  at  Cottonwood  Creek  (tributary  west  side  Owens  Lake) 
it  occurs  at  7,500  to  9,500  feet.  On  west  slopes  of  Sierras,  limited  to  following  places 
near  divide  :  Loyalton  ;  north  slopes  of  Kings  River,  at  5,500  feet ;  Middle  Fork  of  Kings 
River  at  Tehlplti  Valley  and  above  Simpsons  Meadow;  at  head  of  South  Fork  of  Kings 
River  in  main  canyon,  and  on  Bubbs  and  Copper  creeks;  Kern  River  from  mouth  of 
Jordan  Creek  (extending  upstream)  to  Rock  Creek,  at  about  8,400  to  9,000  feet ;    South 


Fio.  9.- 


-Pinus  monophylla:  a,  open  cone ;  b,  cone  scale  and  seed ;  c,  seed. 


Fork  of  Kern  River,  south  of  Monache  Valley,  occurs  over  whole  basin  to  below  Walker 
Pass  and  to  mouth  of  Cottonwood  Creek ;  also  on  Erskine  Creek  (branch  of  Kern  River 
near  junction  with  its  South  Fork)  ;  west  slope  of  Piute  Mountnlns ;  east  slope  of  Green- 
horn Mountains.  Mono  County:  (East  side  of  Sierras)  most  of  hills  in  north  part  from 
Nevada  boundary  on  both  sides  of  Antelope  Valley  southward ;  West  Walker  River  from 
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Antelope  Valley  southward ;  West  Walker  River  region  eastward  to  within  8  miles  of 
Bridgeport;  westward  on  river  into  mountains  to  Leavitt  Meadow  (7,150  feet);  east 
side  of  Bridgeport  Valley  to  west  end  of  Mono  Lake ;  Mono  Basin  and  lower  slopes  west 
of  lake  up  slope  on  entrance  to  Bloody  Canyon,  also  on  east  and  southeast  sides  of 
lake ;  south  of  Mammoth  region  on  hills  about  Long  Valley  and  between  Long  and  Round 
valleys.  Inyo  County:  Hills  at  head  of  Round  Valley ;  east  slopes  and  summit  of  hills 
north  of  Bishop,  and  opposite  bottom  slope  of  White  Mountains  (near  Benton),  here  down 
to  upper  edge  of  valley  (about  5,500  feet  altitude)  ;  northeast  of  Benton  over  plateau  at 
about  7,000  feet  (between  California  and  Nevada)  ;  south  of  Bishop  higher  on  White 
Mountains,  forming  belt  on  middle  slope,  and  rising  until  lower  limit  on  an  east  slope  is 
6,700  feet ;  west  side  Owens  Valley  forms  a  belt  between  6,000  and  8.000  feet ;  Panamint 
Range  west  of  Death  Valley,  common  in  Juniper  belt  on  summit,  and  ranging  (in  basin 
above  Wild  Rose  Spring)  on  northwest  slope,  of  Telescope  Peak,  between  about  6,400  and 
9,000  feet.  On  Providence  Mountains  (west  Colorado  River)  above  5,000  feet.  On 
southern  Cross  ranges  at  Tehachapi  Pass  (Tehachapi  Mountains)  down  to  3,700  feet ; 
on  Piute  Mountains ;  near  head  of  Caliente  Creek  above  4,000  feet ;  north  part  of  Teha- 
chapi Pass  (Mohave  Desert  side  Tehachapi  Basin)  at  3,700  feet ;  lower  slopes  of  Teha- 
chapi Mountain,  Antelope  Canyon.  Tejon  Mountains  (between  Castac  Lake  and  Cuddys 
Peak)  in  Cudahay  Canyon;  at  TeJon  Canyon  and  on  hills  near  Fort  TeJon,  at  4,000  to 
6,000  feet.  Occurs  also  on  east  base  of  Mount  Pinos,  in  San  Emigdio  and  Frazier  moun- 
tains at  2,600  to  7,900  feet,  and  on  San  Rafael  Mountains,  above  3,000  feet.  Not  on 
southern  mountains  of  Sierra  Madre,  but  on  Mount  Islip  and  other  north  slopes  westward 
to  Big  Rock  Creek ;  one  tree  known  on  Mount  Lowe  and  anoth'er  near  mouth  of  Santa 
Ana  Canyon.  In  San  Bernardino  Mountains,  abundant  on  north  slopes,  in  northeastern 
part,  at  4,000  to  5,000 — ^sometimes  up  to  7,000  feet,  and  extending  westward  to  Mohave 
River.  From  San  Jacinto  Mountains  to  Santa  Rosa  Mountains  it  occurs  on  desert  slopes 
above  4,200  feet,  extending  eastward  to  El  Toro  Mountain  and  Palm  Springs  on  Colorado 
Desert,  here  growing  at  an  elevation  as  low  as  2,000  feet.  Summits  of  Coast  Range  near 
Mexican  boundary  and  Jacumba  Spring  (23  miles  east  of  Campo)  at  3,000  feet. 

Lower  California. — On  east  slopes  (below  4,500  feet)  from  central  table-lands  to 
plains  of  Colorado  Desert  and  several  miles  south  of  Mexican  boundary. 

The  detailed  range  of  this  pine  east  of  the  Pacific  region  will  be  dealt  with  in 
a  future  publication. 

OCCURBENCK. 

Arid  low  mountain  slopes,  canyon  sides,  foothills,  and  mesas. 

Requirements  of  soil  moisture  and  quality  of  soli  similar  to  those  of  associates,  Juni- 
pers and  chaparral,  and  are  less  than  those  of  other  conifers  in  its  range.  Commonly  in 
coarse,  gravelly  soils,  shallow  deposits  overlying  granite,  limestone,  or  shale,  often  in 
crevices  of  rocks. 

Usually  with  other  species,  but  frequently  in  pure,  open  stands  over  large  areas. 
Sparingly  in  chaparral ;  commonly  with  mountain  mahogany,  California  Juniper,  oaks,  tree 
yuccas,  or  occasionally  with  straggling  white  flr  and  Jeffrey  pine.  Largest  growth  and 
pure  stands  mainly  at  lower  elevations. 

Climatic  Conditions. — Endures  very  great  aridity,  characterized  by  high  tempera- 
ture, rapid  evaporation,  light  precipitation,  and  little  humidity.  Rainfall  varies  from 
about  16  inches  in  North  to  less  than  5  inches  in  South.  Snowfall,  4  feet  in  Sierras, 
but  absent  or  very  slight  over  much  of  tree's  range.  Temperature  ranges  from  —2"  F.  in 
Sierras  to  122**  F.  in  Mohave  Desert.  In  desert  mountains  of  southeastern  California 
and  Nevada  it  endures  combined  moisture  and  heat  from  February  to  May,  extreme 
drought  from  June  to  November,  and  extreme  cold  from  December  to  January. 

Tolerance. — Very  intolerant  throughout  life ;  but  seedlings  appear  to  grow  faster  if 
protected  for  several  years  from  hot  winds. 

Reproduction. — Bears  seed  abundantly  about  every  year.  Wingless  seeds  fall  near 
tree.  Largely  eaten  by  birds  and  squirrels  and  collected  by  Indians  and  whites  for  food. 
Exposed  soil  best  seed  bed.     Reproduction  usually  very  open  or  scattered — never  dense. 

Bristle-cone   Pine. 

Pinus  aristata  Engelmann. 

DISTINGUISHING    CHARACTERISTICS. 

Bristle-cone  pine,  an  alpine  si)ecies,  and  only  a  straggler  in  the  Pacific  country, 
is  known  in  the  field  as  **  fox-tall  pine "  and  "  hickory  pine,"  but  since  these 
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names  are  applied  also  to  other  species  it  is  lioi)ed  that  the  more  appropriate 
name,   "bristle-cone  pine,"   may   replace  them.    The   trunk    is  usually   short, 


Fio.    10. — Pinu8   aristata:  a,  seed. 

from  15  to  30  feet  high  and  from  12  to  18  inches  in  diameter,  with  a  rather 
wide,  bushy  crown  of  long,  irregularly  upright  top  limbs,  ahd  shorter,  drooping 


FOREST   TREES   OF   THE   PACIFIC   SLOPE.  89 

lower  ones.  Somewhat  larger  occasionally.  The  bark  of  old  trunks  Is  a  dull 
reddish  brown  and  is  rather  shallowly  furrowed,  the  main  flat  ridges  irregu- 
larly connected  by  narrower  slanting  divisions,  whereas  the  limbs,  as  well  as 
the  trunks  of  small  trees,  are  smooth  and  chalky-white.  The  deep  green  foliage 
is  densely  clustered  at  the  ends  of  the  twigs,  the  needles  seeming  to  be  pressed 
down;  in  this  respect  closely  resembling  the  true  fox-tail  pine.  Five  leaves, 
about  li  to  li  inches  long,  are  borne  in  a  cluster  (fig.  10).  Leaves  of  each 
season's  growth  persist  approximately  twelve  to  fourteen  years.  Ripe  cones, 
matured  at  the  end  of  the  second  season,  are  from  2i  to  about  3i  inches  long, 
deep  chocolate  brown  with  a  purplish  tinge,  the  end  of  each  cone  scale  tipped 
with  a  bristle-like,  very  fragile  prickle  (flg.  10)  ;  unexposed  parts  of  the  scales, 
clear  reddish  brown.  Seeds  (flg.  10,  a),  pale  brown  with  irregular  black  spots, 
are  shed  from  about  the  last  of  September  to  the  middle  of  October.  Seed  leaves, 
6  to  7.  Wood,  pale  brownish  red,  light,  usually  rather  coarse-grained,  soft,  and 
very  brittle.  On  account  of  the  poor  form  of  the  tree  the  wood  is  of  no  economic 
use;  sometimes  employed  for  minor  local  purposes  in  the  region  of  greatest 
abundance. 

Longevity. — Little  Is  known  of  the  ages  attained.  Trees  from  IG  to  20  Inches 
In  diameter  are  from  200  to  250  years  old. 

RANGE. 

On  high  peaks  from  Colorado  to  southern  Utah,  central  and  southern  Nevada,  south- 
eastern California,  and  northern  Arizona. 

California. — Known  only  on  the  Panamint  Range  at  7,800  to  10,800  feet,  and  also 
on  the  adjacent  White  and  Inyo  Mountains.  Reported  to  be  on  the  high  Sierras  east 
of  Tosemite  Park  and  on  Mount  Finos  in  Ventura  County,  but  these  stations  require 
further  investigation. 

Range  in  Rocky  Mountains  will  be  described  in  a  future  bulletin. 

OCCURRENCE. 

Ridges,  rocky  ledges,  and  (mainly)  south  slopes,  here  often  predominating.  On  thin, 
roclcy  soils ;  often  on  volcanic  soils  of  cinder  cones.  Usually  in  isolated '  situations 
where  snow  melts  early  and  evaporation  is  rapid,  so  that  the  tree  Is  subjected  to  more 
or  less  prolonged  dryness  of  soil  during  summer.  Rarely  forms  pure  forest,  but  usually 
is  found  in  scattering  stand  with  grassy  ground  cover  and  little  or  no  underbrush.  At 
lower  altitudes,  with  limber  and  yellow  pines,  white  flr;  higher  up,  In  thickest  part  of 
its  belt,  associated  only  with  limber  pine. 

Climatic  Conditions. — Seasonal  range  of  temperature  endured  from  about  —50"  to 
05**  F.  Radiation  rapid  and  daily  range  of  temperature  great.  Annual  precipitation 
from  20  to  30  inches,  and  very  largely  snow.  Rainfall  irregularly  distributed ;  dryest 
months,  July  and  August.     Atmosphere  dry. 

ToLRRANCE. — Apparently  intolerant  of  shade,  never  forming  dense  stands. 

Rbpeoduction. — Trees  bear  cones  when  about  20  years  old,  and  seed  is  produced  prac- 
tically every  year  thereafter.  There  appear  to  be  regular  seed  years  In  which  seed 
crop  is  heavier  than  usual.  Seeding  takes  place  to  a  distance  of  at  least  600  feet  from 
mother  trees.  Seeds  eaten  by  rodents  and  quickly  killed  by  fire.  Best  seed-bed  is 
exposed  mineral  soil,  but  seedlings  often  grow  in  gra&s  and  litter;  they  thrive  best  on 
slopes  with  little  underbrush. 

Foxtail  Pine. 

Pinus  halfouriana  Murray. 

DISTINGUISHING    CHARACTERISTICS. 

Distinguished  from  its  associates  by  a  narrow,  bushy  crown  of  irregularly 
long  upper  branches,  the  smooth  bark  of  which  is  chalky-white.  The  deeply 
fissured,  bright  cinnamon-brown  bark  of  mature  trunks  (with  squarish  plates) 
Is  also  very  characteristic.  Height,  from  35  to  occasionally  60  feet,  and  diam- 
eter, from  10  to  30  Inches.  Trunks  are  clothed  with  short  branches,  below  the 
long  upper  ones,  for  one-half  or  two-thirds  of  their  length ;  fairly  straight,  but 
rough  with  knots  and  the  swelled  bases  of  branches,  and  usually  tapering 
rapidly  in  the  upper  half.    The  foliage,  which  Is  a  bright  blue-green,  covers  the 
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ends  of  the  branches  very  densely  for  10  to  20  inches;  this  close,  tail-like 
arrangement  of  the  leaves  suggested  the  common  name  of  the  tree.  The  leaves, 
5  in  a  bundle  (fig.  11),  are  curved  and  closely  pressed  to  the  branch.  Some 
of  the  yearns  growth  of  leaves  fall  during  the  eighth  or  ninth  year,  but  most 
of  them  persist  until  the  tenth  or  twelfth  year.  The  cones  (fig.  11)  are 
matured  by  the  middle  or  end  of  August  of  the  second  year,  when  they  are  a 


Via.  11. — Pinua  balfouriana:  o,  seeds. 


deep  purple.  They  shed  their  seeds  (flg.  11,  a)  in  September,  at  which  time  the 
tips  of  the  scales  are  a  dark  red-brown  or  russet-brown.  CJones  fall  from  the 
trees  during  late  autumn  or  in  winter.  The  seeds  are  blotched  and  speckled 
with  dull  purple.  Seed  leaves,  regularly  5.  Wood,  soft,  light,  yellow-brown, 
very  close-grained  and  brittle ;  suitable  for  second-class  lumber,  but  rarely  used. 
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Longevity. — Mature  trees  reach  an  age  of  from  175  to  310  years.  Age 
limits  imperfectly  known.  Trees  from  18  to  21  inches  in  diameter  are  from 
320  .to  355  years  old. 

RANGE. 

Confined  to  California  at  high  elevations  on  the  head  of  the  Sacramento  River,  of 
northern  Coast  Range,  and  of  the  southern  Sierras.  On  Scott  Mountains,  Siskiyou 
County,  at  5,000  to  6,000  feet.  Mount  Eddy,  and  Yola  Bull  (Tehama  County).  In  south- 
ern Sierras  on  both  sides  of  divide  between  head  of  South  Fork  of  San  Joaquin  River -and 
,that  of  North  Fork  of  Kings  River  (In  T.  8  S.,  R.  28  E.,  T.  9  S.,  R.  29  B).  Southward.lt 
appears  on  west  side  of  main  divide  at  Kcarsage  Pass  at  the  head  of  South  Fork  of 
Kings  River,  where  it  ascends  to  12,000  feet,  continuing  southward  to  within  a  few  miles 
south  of  Monache  Peak.  On  Mount  Sillfman,  ascending  to  10,500  feet,  on  Tharpe  Peak 
at  9,000  to  10,000  feet,  at  10,000  feet  on  Kaweah  peaks,  and  at  9,000  to  11,000  feet  on 
all  divides  which  define  head  basins  of  Middle  and  East  forks  of  Kaweah,  Kern,  IJttle 
Kern,  Middle  Tule,  and  South  Fork  of  Kern  rivers.  On  upper  Kern  River  it  occurs  be- 
tween 10,500  and  11,500  feet,  on  Little  Kern  at  elevations  above  9,000  feet,  on  Middle 
Fork  of  Kaweah  River  at  10,000  to  10,500  feet.  It  reaches  to  the  east  slopes  of  the 
main  Sierra  divide  only  at  the  head  of  Cottonwood  Creek,  where  It  occurs  at  9,000  to 
11,500  feet. 

OCCUBBENCE. 

Bare,  high,  rocky  slopes  and  summits  of  ridges  at  timber  line.  Chiefly  on  broken  and 
disintegrated  granite,  which  is  often  very  coarse,  shallow,  and  quick-drying  and  subject 
to  great  variation  in  temperature.  With  lodgepole  pine,  California  red  fir,  and  black 
hemlock  in  lower  part  of  range ;  at  higher  levels  with  western  white  pine ;  toward  its 
upper  limit  often  In  open  stands  with  white-bark  pine  or  in  pure  stands  which  are  some- 
times of  considerable  extent ;   at  timber  line,  usually  the  only  species. 

Climatic  Conditions. — Fndures  great  seasonal  and  daily  ranges  of  temperature,  short 
growing  season,  heavy  snowfall,  moderate  spring  rainfall,  and  extreme  drought  In  sum- 
mer.    Requires  but  little  moisture. 

TOLBKANCB. — Little  tolerant  of  shade  at  any  stage  of  growth;  does  not  form  dense 
stands ;  similar  in  this  respect  to  limber,  white-bark,  and  bristle-cone  pines. 

Rbproduction. — Moderate  seeder.  Some  cones  locally  produced  nearly  every  year, 
with  especially  heavy  seed  years.  Seed  widely  disseminated  by  wind  and  flood  waters, 
but  eaten  in  large  numbers  by  birds  and  rodents.  Best  germination  in  exposed  mineral 
soil.     Reproduction  never  dense. 

Torrey  Pine;  Soledad  Fine. 

Pinuit  torrey  ana  Parry. 

DISTINOl ■  ISIII NO    CH ARACITSRISTICS. 

The  Torrey  pine  Is  little  known,  except  in  its  very  confined  seacoast  range. 
Exposed  to  high  winds  it  is  a  low,  crooked,  bent,  or  sprawling  tree  from  25  to 
35  feet  in  height  and  from  8.  to  14  inches  in  diameter.  Away  from  sea  winds 
It  has  a  straight  trunk  and  a  height  of  50  or  GO  feet.  The  crown  is  small, 
rounded,  and  often  composed  of  only  few  large,  greatly  developed  branches. 
The  trunk  bark,  about  an  inch  thick,  is  roughly  and  deeply  broken  into  ridges 
with  wide,  flat,  pale  reddish-brown  scales.  The  bark  of  branches  and  of  young 
trees  Is  thick,  spongy,  and  dull  gray.  The  foliage  is  clustered  in  large  bunches 
at  the  extremities  of  the  stout  branches,  and  has  a  dark  gray-green  color. 
The  heavy  leaves  (fig.  12,  a),  5  in  a  bundle,  vary  from  71  to  about  13  inches 
in  length.  Little  is  known  of  the  duration  of  the  leaves,  but  they  are  retained 
for  at  least  3  or  4  years.  The  cones  (fig.  12)  are  ripe  early  in  August  of  the 
third  season.  By  the  middle  of  September  some  of  the  seeds  (fig.  12)  are 
shed;  a  number  are  h«ld  In  the  cone  for  several  years  after  the  cones  fall. 
The  ends  of  the  cone  scales  are  a  deep  russet  or  chocolate  brown.  Cones  are 
strongly  attached  to  the  branches  by  thick  stems  and  usually  remain  on  the 
tree  for  4  or  5  years;  they  break  away  at  their  base,  a  part  of  which  Is  left 
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attached  to  the  tree.  Seeds  dark  brown  with  areas  of  yellow-brown.  An 
unusually  large  number  of  seed  leaves  are  developed  by  seedlings/  from  12  to 
14  being  the  usual  number.  Wood,  pale  reddish-brown,  soft,  very  brittle,  and 
wide-grained.  This  tree  is  of  such  rare  and  limited  occurrence  that  the  wood  is 
of  no  commercial  importance. 

Longevity. — Little  is  known  of  the  longevity  of  this  pine,  which  is  rarely 
cut  Trees  from  10  to  12  inches  in  diameter  are  from  75  to  80  years  old. 
It  appears  to  be  a  comparatively  short-lived  pine ;  its  ordinary  age  is  probably 
from  100  to  150,  and  not  more  than  200  years. 

BANOE. 

Confined  to  a  limited  area  in  San  Diego  County  and  to  Santa  Rosa  Island,  southern 
California.  On  the  mainland  it  occurs  in  a  strip  about  1  mile  wide  on  both  sides  of 
the  mouth  of  Soledad  River,  from  a  point  on  the  north  3  miles  north  of  Del  Mar,  a 
mile  and  a  half  from  the  Pacific  coast,  to  a  point  5  miles  south  of  Point  Pinos. 

OCCUBBENCE. 

Highlands  adjacent  to  sea  and  on  sides  of  deep  ravines  and  washes  leading  to  coast. 
On  mainland  growing  in  a  disintegrating  yellowish  sand  rock.  On  Santa  Rosa  Island, 
In  a  soil  of  mingled  earth  and  loose  rock,  or  sometimes  in  rather  thiclc  soil  over  un- 
broken rock.  Largest  trees  on  sheltered  sides  of  hills  and  spurs  of  canyons  protected 
from  sea  winds;  sprawling  and  distorted  in  exposed  situations.  Much  scattered  and 
with  little  or  no  other  growth   except   thin  chaparral. 

Climatic  Conditions. — The  temperature  of  its  range  varies  annually  between  2.5**  and 
95**  F.  About  15  inches  of  rain  falls  during  the  year.  The  air  is  humid  and  a  large 
proportion  of  the  days  are  cloudy  or  foggy. 

ToLBRANCE. — Apparently  demanding  full  light,  as  shown  by  scanty  foliage  and  growth 
In  very  open,  scattering  stands.     Little  is  known  of  its  silvical  characteristics. 

Reproduction. — Prolific,  annual  seeder,  bearing  well  when  from  12  to  18  years  old. 
Seeds  discharged  mostly  during  third  year,  the  cones  with  remaining  seeds  falling  about 
the  fourth  year.  Germination  takes  place  in  crevices  and  washed  mineral  soil.  Seed- 
lings are  rather  numerous  in  vicinity  of  trees,  both  on  mainland  and  on  Santa  Rosa 
Island. 

YELLOW  PINES. 

Western  Yellow  Pine. 

Pinus  ponderosa  Lawson. 

DISTINGUISHING   CHARACTERISTICS. 

This  Is  a  massive,  straight-trunked  tree  with  a  long,  narrow,  open  crown  of 
hugely  developed  bent  branches.  The  narrow  columnar  crown,  with  scattered 
branches,  upturned  at  their  ends,  is  characteristic.  Often  one  or  two  large 
lower  branches  are  separated  from  the  crown  by  20  or  more  feet  of  clear 
trunk.  Trees  grown  in  an  open  stand  bear  branches  close  to  the  ground,  retain- 
ing this  long  low  crown  throughout  life.  The  trunk  Is  smoothly  cylindrical, 
with  little  taper  until  the  large  crown  branches  are  reached.  Height,  from  125 
to  140  feet,  with  a  practically  clear  trunk  of  from  40  to  60  feet ;  diameter,  from 
3  to  4  feet  Its  majestic  size  is  surpassed  among  its  kind  only  by  the  sugar 
pine.  Unusually  large  trees  are  from  150  to  180  feet  high,  while  trees  are  said 
to  have  been  found  over  200  feet  high.  The  largest  diameter  recorded  is  about 
8  feet.  The  bark  of  old  trunks  is  marked  by  very  broad,  shield-like,  russet-red 
plates,  which  may  be  from  3  to  4  inches  thick,  especially  near  the  base  of  the 
tree.  The  surface  of  this  bark  is  peculiar  in  being  made  up  of  small,  concave 
scales.  Younger  trees,  up  to  2  feet  in  diameter,  are  quite  unlike  older  ones  in 
having  dark  red-brown  or  blackish,  narrowly  furrowed  bark.  Young  shoots, 
which  have  a  strong  odor  of  orange  when  broken,  are  yellowish  green  and 
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later  brownish.  The  foliage,  borne  in  heavy  brush-like  clusters  at  the  ends  of 
bare  branches,  is  deep  yellow-green.  The  leaves  (fig.  13,  a)  occur  3  in  a 
bundle  (rarely  4  and  5,  chiefly  on  young  saplings).    They  vary  from  about  4 J 


Fig.  13. — Pinua  ponderoHa:  a,  leaf;  h,  seed. 

to  Hi  inches.  Each  season's  growth  of  leaves  remains  on  the  tree  about  three 
years.  The  cones  (fig.  13)  mature  early  in  August  of  the  second  season  and 
"are  variable  also  in  size  and  color.  The  cones  of  some  trees  are  bright  grass-* 
green  when  mature,  while  those  of  other  trees  are  dark  purple;  there  is  no 
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other  essential  difference  between  trees  bearing  cones  so  dissimilar  in  color. 
The  cones  are  from  2}  to  about  5}  inches  long  and  from  li  to  about  2  inches 
thick.  The  ends  of  the  cone  scales,  after  shedding  their  seed  (mainly  in 
September),  are  russet-brown  and  shiny.  After  this  the  cones  begin  falling, 
and  by  early  winter  they  are  all  down.  A  characteristic  of  the  cone  In  break- 
ing away  from  the  branch  is  that  some  of  the  basal  scales  are  left  on  the  tree. 
The  seeds  (fig.  13,  h)  are  marked  with  purple  spots  and  blotches  on  a  dull 
yellowish  ground;  the  wings  are  light  purple-brown.  Seed  leaves,  5  to  9. 
Wood,  very  variable  in  color,  from  a  pale  lemdn  yellow  to  an  orange  brown  or 
reddish  yellow.  Wood,  usually  rather  light,  fine-grained,  and  sometimes  so 
light  and  so  slightly  resinous  as  to  be  sold  as  lumber  for  "  white  pine ; "  of  high 
commercial  value. 
Longevity. — ^A  long-lived  tree,  attaining  an  age  of  from  350  to  500  years. 

BANGE. 

From  southern  British  Columbia  to  Lower  California  and  northern  Mexico,  including 
its  Rocky  Mountain  form  (P.  pondcroaa  scopulorutn)  ^  occurring  in  every  State  west  of 
the  Great  Plains  and  one  hundredth  meridian. 

Bbitish  Colcmbia. — East  of  Frnser  River  and  south  of  "  Chasm,"  near  Clinton  and 
Great  Shuswap  Lake  (latitude  51**  30')  to  Gold  and  Selkirk  ranges;  in  Columbia- 
Kootenai  Valley  to  head  of  Upper  Columbia  Lake,  to  head  of  Lower  Arrow  Lake,  and 
along  Kootenai  Lake  to  Canadian  line. 

Washington. — East  of  Cascades,  between  1,800  to  3,300  feet — sometimes  up  to  6,000 
feet,  and  nearly  to  sea  level  on  Columbia  River  in  Cascades.  West  of  Cascades,  limited 
to  following  localities:  Dry  slopes  2,000  to  5,000  feet  above  Lightning  Creek  in  Upper 
Skagit  River  basin,  and  gravelly  prairies  near  Roy  and  Hillhurst  (Pierce  County),  south 
of  Tacoma.  East  of  Cascades  (Washington  National  Forest),  at  1,500  to  3,000  feet 
reaching  1,100  feet  on  Lake  Chelan  and'  6,000  feet  at  head  of  Poison  Creek  and  Chelan 
Range;  southern  part  of  Forest,  watersheds  of  Entiat,  Wenache,  and  Yakima  rivers  at 
200  to  5,500  feet.  Rainier  National  Forest,  at  400  to  6,200  feet.  Colville  National  Forest 
(northeastern  part  of  State),  below  4,000  feet;  noted  in  valleys  of  Trout  Creek,  West 
Fork  of  Sans  Poll  River,  and  on  Kettle  River.  Blue  Mountains  (Wenaha  National  For- 
est.), at  1,500  to  4,000  feet  Limits  on  west  and  north  sides  of  Columbia  and  Snake 
rivers  as  follows:  At  southwest,  to  Bickleton  and  Cleveland  (Klickitat  County),  and 
upper  west  slopes  Yakima  River  north  and  northeast  to  Ellensburg  (Kittatas  County)  ; 
sometimes  reappearing  on  latter  river  along  Northern  Pacific  Railroad,  along  both  sides 
of  Columbia  River — Yakima  River  Divide,  below  5,000  feet,  sometimes  down  to  Columbia 
River  bottom,  southward  at  least  to  Priest  Rapids.  Chelan,  Okanogan  and  Ferry  coun- 
ties, nearly  to  Columbia  River  and  often  on  opposite  slopes.  Lincoln  and  Spokane 
counties,  to  south  slopes  of  Spokane  River  and  west  and  south  borders  Spokane  County. 
Whitman  County,  only  near  Colfax  and  in  tongue  northeastward  into  Idaho. 

Obbgon. — Cascades,  Klamath  River  Basin,  and  Blue  Mountains,  generally  at  from  sea 
level  to  5,850  feet.  East  side  of  Cascades,  low  foothills  up  to  5,000  feet  at  north,  and 
at  4,000  to  7,000  at  south.  Eastward  along  Columbia  River  from  Bonneville  (west  limit) 
to  The  Dalles,  into  Deschutes  River  Valley  west  of  rive.r,  to  point  5  miles  west  of  Wapi- 
nltia,  down  to  2,300  feet  near  Simnasho,  10  miles  west  of  the  river  at  Warm  Springs 
Indian  Agency,  Metolius  Canyon,  west  border  Fly  Creek  Desert,  upper  Squaw  Creek, 
east  side  Deschutes  River  (few  miles  north  of  Farewell  Bend),  Pine  Mountain  (half 
way  between  Pauline  Lake  and  Bear  Buttes),  3  miles  below  Farewell  Bend  (road  to 
Prineville),  Pauline  Creek,  East  Fork  Deschutes,  Sinks  Creek,  and  Klamath  Marsh. 
West  side  Cascades,  south  only  of  latitude  44*^  25%  extending  southward  into  Siskiyous 
and  on  east  slopes  of  Coast  Range,  at  1,300  to  6,000  feet  elevation,  Klamath  Gap  and 
gaps  south  of  Lake  of  Woods,  valley  between  main  Cascades  and  mountains  west  of 
Aspen  Lake,  eastern  base  of  Cascades,  and  eastward  throughout  Upper  Klamath  Basin 
to  Warner  and  Kokeep  mountains  (east  of  Warner  Lake).  In  Warner  Mountains,  east 
and  northeast  of  Goose  Lake  to  mountains  and  east  of  Lakeview  in  gap  between  north 
and  south  masses  of  Warner  Range ;  not  on  west  side  lower  slopes  of  Warner  Mountains, 
but  in  canyons  and  from  Sugar  Loaf  Mountain  southward  for  several  miles ;  descends  on 
east  base  of  Warner  Range  to  about  5,600  feet.  Kokeep  Mountains,  in  few  canyons  and 
elsewhere  on  cooler  slopes ;  De  Garmo  Canyon,  from  5,500  feet  upward ;  east  side  of 
Kokeep  tlange,  at  site  of  old  Camp  Warner   (Warner  or  Guano  Creek)   at  5,800  feet 
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elevation.     In  Blue  Mountains  (low  hills  west  of  Canyon  City),  Including  Grande  Ronde 
Basin,  at  from  1,500  to  4,000  feet. 

California. — Northern  part  and  southward  in  coast  ranges  and  Sierras  to  southern 
cross  ranges.  Throughout  northern  California  from  a  little  above  sea  level  to  7,000  feet 
but  not  in  immediate  valleys  of  Upper  Pitt,  Shasta,  Scott,  and  Hoopa  rivers,  southern 
part  of  Modoc  lava  beds,  highest  peaks  of  Salmon,  Trinity,  Scott,  and  Siskiyou  mountains. 
Eastward  to  northern  part  of  Modoc  National  Forest,  Shafer,  and  Warner  mountains,  on 
latter  at  from  7,000  feet  eastward  Into  Surprise  valley  to  4,800  feet ;  absent  from 
Madeline  Plains  and  desert  ranges  of  northern  Nevada.  Westward  to  Pacific  coast  fog 
belt,  ranging  over  lower  slopes  of  Scott  Mountains,  east  and  west  arms  of  Salmon 
Mountains,  valleys  of  Russian  Creek  and  Smith  River,  in  which  it  goes  nearly  to  sea 
level,  and  southward  in  Modoc  County  to  Glass  Mountain  (at  4.500  to  6,700  feet), 
Happy  Valley,  and  10  miles  north  of  Lookout.  Shasta  and  Modoc  counties  to  ridge 
between  Fall  River  and  Big  valleys.  Hot  Creek,  Lassen  Peak,  and  nearly  to  Haydenhill ; 
also  about  Eagle  Lake,  Susanvllle,  and  west  side  of  Henry  Lake.  North  and  South 
Forks  of  Salmon  River,  Trinity  and  Klamath  rivers,  reaching  its  western  limits  on 
mountains  between  Hoopa  Valley  and  Redwood  Creek,  valley  of  Upper  Mad  River  and 
Van  Dusen  Creek,  and  those  near  Sherwood  (Mendocino  County)  ;  near  Cahto  and 
Russian  Valloy  from  Willits  southward.  Eastward  to  Shasta  (town)  at  from  1,500  to 
5,000  feet,  and  in  Mount  Shasta  National  Forest  at  2,000  to  6,000  feet.  Southward  in 
McCloud,  Pitt,  and  Sacramento  valleys  to  Keswick  (Shasta  County),  south  of  which  it 
descends  Coast  Range  eastward  only  to  2,300  feet  altitude  (west  of  Redding)  ;  farther 
south  to  point  6  miles  west  of  Beegum,  and  in  Tehama  County  to  3,000  feet  (west  of 
Paskenta).  Lassen  Peak,  Diamond  Mountain,  and  Plumas  National  Forests,  on  ridges 
and  flats  generally  at  2,000  to  6,000  feet.  Northern  Sierras,  at  1,000  to  7,000  feet,  and 
in  Sacramento  Valley  above  1,500  feet.  Absent  from  Sierra  Valley.  Westward  on  east 
side  of  Sacramento  Valley  (Tehama  County)  to  point  2  miles  west  of  Payne  (1,700  feet) 
and  1  mile  west  of  Lena;  Butte  County  to  1  mile  west  of  Paradise  (1,700  feet),  ridges 
west  of  Yankee  Hill,  and  Bidwell  Bar  (1,300  feet)  ;  Yuba  County  to  upper  Dry  Creek  and 
neighboring  hills,  Lafferty  Peak  (1,150  feet),  Stanfleld  Hill  (880  feet),  Flannery  Peak, 
and  mountains  east  of  Willow  Glenn  Creek,  hills  between  Oregon  House  and  Dobbins 
Creek,  and  Oregon  Hills  ;  Nevada  County  to  west  of  Nevada  City,  Grass  Valley,  Wolf  Creek, 
Bear  River,  and  Colfax ;  Placer  County  to  Weimer,  Applegate,  Clipper  Gap,  and  first  one 
above  Auburn  (1,500  feet)  on  Southern  Pacific  Railroad.  Eastern  limits:  Plumas 
County,  to  Indian  and  Genesee  valleys,  Quincy,  Beckwith,  and  mountains  on  east  border 
of  Sierra  Valley ;  Sierra  County,  east  on  west  slopes  Sierras  to  Bassett  Road  House 
(5,200  feet),  on  east  slope  from  5,800  (east  of  Yuba  Pass)  eastward  into  Nevada  to  east 
front  of  Sierras  and  Mount  Rose  above  Reno,  at  6,000  feet  and  over.  Placer  County: 
Eastward  on  west  slope  of  Sierras  to  Blue  Canyon  and  Emigrant  Gap  at  5,200  feet, 
Cisco  at  5,900  feet,  and  beyond  Forks  House  (5,500  feet).  East  side  of  main  Sierra 
divide,  north  of  Webber  Peak,  and  south  of  it  at  Donner  Pass;  also  on  heads  of  Miller 
and  McKinney  creeks,  but  not  about  Beckwith  Pass.  General  on  west  slope  of  southern 
Sierras  and  in  Stanislaus  National  Forest,  at  2,000  to  6,000  feet,  but  in  Lake  Tahoe 
National  Forest  at  3,000  to  6,000  feet.  Eldorado  County:  Westward  to  Coloma  (1,000 
feet).  Shingle  Springs  (1,500  feet),  1  mile  east  of  Nashville  (1,500  feet)  and  Oleta 
(1,800  feet)  ;  eastward  on  west  slope  Sierras  to  Echo  (5,500  feet).  Amador  County: 
Westward  to  Big  Indian  Creek  (between  Nashville  and  Plymouth),  4  miles  east  of 
Plymouth,  Rancheria  Creek  at  1,200  feet  (between  Amador  and  Oleta),  upper  Sutter 
Creek,  and  li  miles  east  of  Jackson  at  1,400  feet.  Calaveras  County:  W^estward  to  4 
miles  east  of  Mokelumne  Hill  at  1,500  feet,  3  miles  east  of  San  .\ndreas  and  on  Mount 
San  Joaquin  and  Bear  Mountains ;  eastward  on  west  slope  Sierras  to  10  miles  below 
Bloods  at  6,600  feet.  Tuolumne  County:  Westward  to  Robinsons  Ferry  (Stanislaus 
River),  gulch  between  Sonora  and  Jamestown,  Saulsbyvllle  (or  SoulsbyvIIle?)  Tuolumne, 
1  mile  west  of  Big  Oak  Flat,  Penon  Blanco  Ridge  (5  miles  northwest  of  Coulterville)  ; 
east  on  west  slopes  of  Sierras  to  Middle  Fork  Stanislaus  River  between  Cold  Spring  and 
Eureka  Valley  at  6,000  feet.  Aspen  Meadow  at  6,200  feet,  and  Hetch  Hetchy  Valley. 
Mariposa  County:  West  to  Coulterville  (2,000  feet),  ridge  west  of  Mariposa,  Chow- 
chilla  Hill  and  upper  Chowchllla  Canyon  to  2,000  feet,  18  miles  northeast  of  Raymond 
at  2,000  feet ;  eastward  on  west  slope  Sierras  to  Yosemite  at  7,000  feet,  Chinquapin  ridge 
between  Wawona  and  Yosemite  at  6,200  feet,  and  to  a  few  miles  south  of  Wawona 
at  5,700  feet.  Madera  County:  Westward  to  point  2  miles  northeast  of  Wassama  at 
8,000  feet.  Fresno  Flat  at  2,400  feet,  ridge  between  Fresno  Flat  and  Coarse  Gold 
Gulch  at  3.100,  short  distance  west  of  North  Fork  at  2,600  feet ;  eastward  on  west 
slope  of  Sierras  to  head  of  Fresno  Creek  at  5,000  feet.  Fresno  County:  Westward 
t(»  Tollhouse  and  Burr  Valley.  Rush  Creek,  mountains  east  of  Big  Creek  and  between 
Eshom  Valley  and  Badger :  eastward  on  west  slope  Sierras  to  Kings  River,  upper 
Mill  Creek,  and   Redwood   Mountain.     Locally   noted  on   East   Fork   of   Kaweah   River, 
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at  6,000  to  7,000  feet ;  Middle  Fork  of  Kaweah  to  Buck  Canyon  at  7,500  feet ;  Sequoia 
National  l»ark,  at  5,000  to  6,000  feet;  Middle  Fork  of  Kings  River  at  mouth  of  Crown 
Creek ;  South  Fork  of  Kings  River,  from  mouth  of  Bubbs  Creek  2  miles  up,  and  from 
Copper  Creek  2  miles  up,  at  8,700  feet ;  Kern  River  canyon  to  point  above  Soda  Springs ; 
South  Fork  of  Tule  River  from  East  Tule  Indian  Reservation  eastward.  Greenhorn 
Mountains ;  IMute  Mountains  and  Mount  Breckenridge  at  6,000  to  7,000  feet.  Tehachapi 
Mountains  on  most  of  ridges  above  6,000  feet ;  noted  in  Tejon  Canyon,  south  of  which  it 
has  not  been  detected.  Coast  ranges,  abundant  in  Stony  Creek  National  Forest  at  3,000 
to  6,000  feet ;  scarce  in  Sonoma  County,  common  in  Napa  County,  especially  on  Howell 
Mountain  plateau  south  of  Angwins,  but  unknown  on  inner  ranges  bounding  Solano  and 
Yolo  counties.  In  San  Francisco  Bay  region,  recorded  only  from  Mount  Hamilton. 
Santa  Cruz  Mountains  and  northward  in  seaward  coast  range  to  Woodside.  Southern 
Santa  Lucia  Mountains,  at  1,000  to  5,000  feet.  Santa  Barbara  National  Forest,  only 
between  Thorn  Meadows  and  Pine  Mountain  Lodge,  on  San  Rafael  and  Big  Pine  moun- 
tains. Mount  Medulce,  and  in  part  of  Alamo  Mountain  region,  at  4,750  to  6,750  feet; 
near  Mount  Pinos  (S.  12,  T.  6  N.,  R.  22  W.),  above  5,750  feet  San  Gabriel  National 
Forest,  at  5.500  to  9,000  feet  from  head  of  Sheep  Creek  throughout  Upper  Swarthout 
Valley,  as  well  as  to  some  of  higher  parts  of  San  Gabriel  and  San  Antonio  watersheds; 
also  on  Mount  Wilson,  Pine  Flats,  Brown  Flats,  and  in  Mount  Gleason  country.  San 
Bernardino  National  Forest,  in  Little  Bear  Valley  to  Sawpit  Canyon,  and  less  abun- 
dantly nearly  to  Cleghorn  Pass  and  Deep  Creek ;  usually  at  4,500  or  lower,  to  9,000  feet, 
but  sometimes  at  9,800  on  the  range  fronting  Mohave  Desert ;  Santa  Ana  Range  at  about 
1,600  feet.  San  Jacinto  Mountains*  at  3,000  to  9,000  feet;  Tahquitz  Valley  at  6,000  to 
9,000  feet,  Onstatt  and  Strawberry  valleys;  Palomar  Mountain,  in  Doane  Valley  only. 
Farther  south,  noted  about  Jullen  and  in  San  Luis  Rey  Canyon. 

Idaho." — Northern  and  central  parts  generally  at  2,000  to  7,000  feet.  Priest  River 
National  Forest,  at  2,000  to  4,000  feet.  Coeur  d'Alene  Mountains,  valleys,  bottoms, 
benches,  and  lower  slopes,  up  to  4,900  feet.  Bitterroot  National  Forest,  slopes  and  flats 
up  to  7,500  feet ;  also  about  west  and  south  boundaries,  including  a  deep  extension  into 
the  reserve  near  south  and  middle  forks  of  Clearwater  River.  Thatuna  Hills  (near  Pull- 
man, Wash.).     Sawtooth  National  Forest  slopes  and  ridges  at  2,500  te  5,000  feet. 

Montana. — Mainly  west  of  Continental  Divide  up  to  3,300  feet;  Flathead  Valley  re- 
gion, up  to  4,125  feet.  Valley  of  North  Fork  of  Flathead  River,  between  Indian  and 
Logging  creeks,  and  Kootenai  Valley  (small  areas).  Bitterroot  Valley  up  to  5,800  feet. 
Northern  part  of  State,  but  not  on  east  side  of  Continental  Divide,  nor  on  Whiteflsh 
Mountains.  Farther  south,  east  of  Divide,  sparingly  on  Little  Belt  Mountains  between 
6,000  and  6,500  feet;  in  Elkhorn  Mountains  at  4,000  to  5,500  feet,  and  in  Absaroka 
Division  of  Yellowstone  National  Forest  at  5,500  to  6,000  feet. 

The  pine  occurring  mainly  east  of  the  Rockies  and  throughout  the  region 
southward  to  Texas  and  Arizona  is  Pinus  ponderosa  soopulorum,  the  detailed 
range  of  which  will  be  dealt  with  in  a  later  bulletin. 

OCCUBBENCE. 

On  dry  and  moist  slopes,  on  tops  of  ridges,  and  In  canyon  bottoms.  Very  moderate  in 
soil  requirements.  Grows  on  all  soils  from  glacial  drift  and  volcanic  ash  to  deep,  loose 
sands  and  stiff  clays ;  dry,  well-drained  sandy  or  gravelly  soils  most  characteristic  Re- 
quires very  little  soil  moisture ;  its  enormously  deep  roots  enable  it  to  thrive  in  soils 
nearly  as  dry  as  those  in  which  pition  pines  and  Junipers  grow. 

Occurs  in  pure  extensive  stands  and  in  mixture  with  other  conifers  and  broadleaf 
trees.  Pure  large,  but  interrupted,  forests  are  found  on  east  slopes  and  foothills  of  the 
Cascades  in  Washington  and  Oregon ;  open,  grassy  park  lands  intervene ;  little  or  no  un- 
derbrush or  even  grass  occurs  in  these  forests,  on  account  of  continued  flres.  Occasionally 
with  western  larch  and  Douglas  fir.  In  Sierras,  in  scattered  smaller  pure  stands,  or, 
more  often,  variously  mixed  with  sugar  pine,  incense  cedar,  Douglas  fir,  white  fir,  and 
smaller  numbers  of  California  red  fir.  Often  associated  with  Kellogg  oak,  occasionally 
with  blgtrees,  and  at  lower  elevations  sparsely  mingled  with  gray  pine.  Mixed  forests 
usually  with  brushy  ground  cover  and  considerable  young  growth. 

Climatic  Conditions. — Great  seasonal  and  daily  variations  of  temperature  are  en- 
dured. Seasonal  range  between  about  28**  and  llO"*  F.  Mean  annual  rainfall  in  region 
of  principal  occurrence  from  10  to  50  inches ;  an  annual  rainfall  of  less  than  20  inches 
probably  limits  its  occurrence  in  commercial  quantities. 

>  The  north  Rocky  Mountain  range  of  this  tree  is  given  in  order  to  complete  the  dis- 
tribution of  what  must  be  regarded  as  the  ordinary  form  of  western  yellow  pine.  South- 
ward and  eastward  it  passes  imperceptibly  into  P.  ponderosa  acopulorum. 
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Tolerance. — Demands  large  amount  of  light  throughout  life,  especially  In  older  age. 
Stands  may  remain  dense  for  from  10  to  15  years,  but  after  that  they  thin  out  rapidly ; 
trees  above  20  feet  in  height  require  almost  unbroken  light.  Trees  In  mature  stands  are 
rarely  closer  than  30  feet,  and  the  crowns  seldom  touch.  In  south,  seedlings  do 
not  endure  Intense  light  and  heat,  usually  coming  up  in  shade  of  old  trees,  in  openings 
near  logs,  bowlders,  and  brush,  which  afford  slight  protection ;  in  north  they  grow  in 
unprotected  openings. 

Repboduction. — Frequent  and  abundant  seeder.  Cones  are  locally  produced  every  year, 
80  that  there  is  always  some  seed  in  a  forest ;  good  seed  years  occur  at  intervals  of  from 
3  to  5  years.  Germination  of  natural  sowing,  about  50.  per  cent ;  of  artificial  planting, 
from  60  to  80  per  cent.  Seed  is  produced  by  trees  from  20  to  25  years  old,  but  generally 
is  scanty  and  of  poor  quality  until  trees  are  50  years  old.  Large,  thrifty  trees  produce 
over  1,000  cones;  average  amount  of  seed,  from  1  to  6  pounds.  Seed  is  not  carried  far 
in  dense  stands,  but  in  open  forests  it  Is  scattered  from  500  to  700  feet  from  the  tree 
In  direction  of  prevailing  wind.  A  mature  tree  can  seed  about  one-fourth  of  an  acre  in 
an  ordinary  seed  year.  Squirrels  and  birds  eat  large  numbers  of  seeds  and  disseminate 
considerable  numbers,  but  can  not  be  depended  on  for  regular  reproduction.  Much  seed 
is  washed  down  steep  slopes  to  stream  beds  and  depressions,  where  good  reproduction 
often  occurs.  Well  drained,  fresh  soils,  and  a  moderate  daily  range  of  temperature  are 
necessary  for  germination. 

Jeffrey  Fine. 

Pinits  jcffreyi  "  Greg.  Com." 

DISTINGUISHING    CHARACTERISTICS. 

Jeffrey  pine  is  scarcely  less  magnificent  in  size  tlian  its  associate  the  western 
yellow  pine.  Some  specialists  consider  it  a  variety  of  Pinus  pondcrosOy  which 
it  resembles  so  closely  in  its  habits  and  soil  and  climatic  requirements  that 
from  the  forester's  iK)int  of  view  there  appears  to  be  no  i)ractical  reason  for 
distinguishing  the  two.  Dendrologically,  however,  the  typical  form  of 
Jeffrey  i)lne  (discovered  in  northern  California  in  1850  by  John  Jeffreys)  dif- 
fers in  many  respects  from  western  yellow  pine.  It  Is  a  large-bodied,  straight 
tree,  with  a  long,  narrow  crown,  the  branches  of  which  are  much  less  stout 
and  angled  than  those  of  its  relative.  Its  foliage  is  heavier,  more  dense,  and 
a  distinctly  dark  blue-green.  As  a  rule,  the  dark  red-brown  bark  is  deeply 
furrowed,  and  the  ridges,  often  narrow,  are  irregularly  connected  with  one 
another.  On  very  old  trees  the  bark  is  deeply  broken  into  long,  wide  plates  of  a 
bright  red-brown  color.  The  leaves  (fig.  14,  a),  5  to  9^  Inches  long,  occur  In 
bundles  of  3  and  persist  for  from  5  to  8  and  sometimes  9  years.  In  conse- 
quence, the  foliage  api^ars  dense.  The  twigs  of  a  year's  growth  are  con- 
siderably thicker  than  those  of  the  western  yellow  pine,  and  distinctly  purple 
when  young;  they  exhale,  when  cut  or  bruised,  a  fragrant,  violet-like  odor. 
The  cones  (fig.  14),  purple  at  maturity,  are  a  light  russet-brown  after  shedding 
their  seeds,  and  are  from  5*  to  llf  Inches  long.  The  seeds  (fig.  14,  &),  larger 
than  those  of  the  western  yellow  pine,  are  similarly  mottled.  Seed  leaves,  7 
to  10 — sometimes  11.  Wood,  light  straw  color  and  rather  wide  grained;  simi- 
lar In  commercial  value  to  the  western  yellow  i)lne. 

Longevity. — Long-lived,  reaching  an  age  of  from  300  to  410  years.  Further 
age  determinations  are  required. 

RANGE. 

Mountains  of  Bouthern  Oregon  and  southward  to  northern  Lower  California. 

Obbgon. — Found  at  only  two  stations — one  about  30  miles  south  of  Roseburg,  in 
Douglas  County,  and  the  other  near  Waldo,  In  the  Slaldyou  Mountains. 

California. — Sources  of  Pitt  River  and  (high  levels)  on  Scott  Mountains  (near  Mount 
Shasta),  west  of  and  on  east  slope  Mount  Eddy  down  to  level  and  near  Sisson ;  reported 
In  Trinity  Mountains  at  elevations  above  StiSOO  feet,  and  on  Snow  Mountain  (Lake 
County).     East  side  of  Sierras,  in  central  and  southern  parts,  between  about  9,000  and 
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•  ^^^^^  'it  f^'A-mit  »«^  <A  ij«i!rr;£jcx  Trv^k  D^anj  to  !ak^:  Waiker  E^ake  at  lover  end  of 
Hy^^j  t  ir.}'/b.  ar>J  ^if»riTi:e\j  to  aV,r;i  SiJ5i«i  feet:  Mnit  of  lfr>oo  Lake  least  side  Mono 
'  r«f>r<  •  '/c  *a«t  ^ajk:  '//  HUtttzm  to  poiat  berf^Ml  )ian:ixM>th :  ia  rallej  west  side  of  Mono 
t  fz*»r%  to  a  (^/.b(  l^'Aftt  i*;f^  a.^^^Jt  7  ml>s  »rv::tb  of  Farruurton's.  Ia  belt  about  15 
m..^-%  »>>•  f*Kw**«  Mono  I.Nw>.rt  aikd  Ca&a  DiaMo  lat  Ufim  to  h.««mi  feeti  eastward  from 
K^rrafi  */>  s'rjYb  eikd  of  Moco  Craters:  o-jth  of  Maiaaioth.  on  both  sides  of  bead  of 
f»Adr  Va;.#7,  a  Ml  f^^v^m  I»dj;  and  R'^iod  Tallersu  /ajro  Coaafyr:  Diride  north  of 
U/r,uA  %'a**T  and  v««tvar4  to  foot  of  Sierras:  vest  of  Ovens  Lake,  on  east  slope  of 
|(»»rra  ^^wtn  UJftitf  and  UJ^m  fe^t.  Maripoft^  Commtp:  Eastvmrd  to  SnnaeC  Bid]^  'east 
f4  iAttU'  Y^M^wlte;  at  UJrti')  feet.  Mount  Hoffman^  beadvaters  of  Snoar  Creek,  at  8,500 
ffjH.  *tn  \*0H*^tU»:  f'reek  f  north  of  Yosemite  Vailejt  to  S^VtO  feet,  and  westward  to  point 

•  TiJ^ttt  f^-^r  H  m\\*^  wrrth  of  Wavona.  Middle  Fork  of  Kinrs  Rirer.  at  9.54*0  feet:  South 
IVrt*  KUtZM  to  Hti*Am  i'ur^  and  Hon»e  Corral  Meadows.  Cliff  Creek  to  I>eer  Creek  (Mld- 
<ri«r  Fork  Kawanh  Kfrerr.  Farewell  Gap.  and  Kern  Rirer  canjoiis  to  9.000  feet;  Junction 
iff  Ktrm  and  Little  Kern  rlTem.  at  6.W1O  feet:  r>ry  Creek  meadow  inear  Kern  River),  at 
ij'^ftt  fi^.  Mount  Bre^-kenridi^e,  at  5.fXKi  to  7.(MiM  feet,  Tebacliapi  Peak  (Tehachapi 
M'^int^friNf,  and  Kear  Mountain  (west  of  Tehachapi  Passi.  Southern  croes  ranges 
(Yntnim  Barfiara  National  Forest),  at  elevation  of  from  4.50(»  to  ».800  feet,  as  follows: 
l;isr  Pine  Mount;! In.  at  lAHH)  feet :  Seymour  Creek,  at  6.700  to  7.000  feet ;  South  Fork  of 
Piru  Rfvi'r,  at  TtAHfi}  feet ;  near  Junction  of  Alamo  River,  at  4.500  feet ;  near  Mount  Pinos, 
ai  r#,7.Vi  to  H^^H}  feet.  Han  riabriel  National  Forest,  on  Mount  Wilaon  and  Pine  Flats 
iVrnzWr  Mountain).  San  Bernardino  Mountains,  at  altitudes  from  5.000  to  6.700  feet 
in  IWnr  and  Little  Bear  Valleys,  in  vicinity  of  Crafts  Peak,  and  on  other  north  slopes; 
p\*it  on  Han  Jacinto  Mountains;  San  Jacinto  Peak,  at  5.200  to  9.300  feet;  noted  in  east 
er«d  Itound  Vall<fy,  Tabquitz.  Oostatt,  Strawlierry,  and  Thomas  valleys:  througliout  Cuya- 
fi"i/'a  Mountains,  fjeinj;  reported  In  Pine  Valley,  at  .3.600  feet 

I»WKa  c:ALiyoK!«iA. — Mount  San  Pedro  Martir.  at  6.000  to  10,000  feet 

OCCURRENCE. 

i'ommonly  tietween  the  upper  altitudes  of  western  yellow  pine  and  of  white  flr,  with 
no  nUnrit  line  of  )»eparation  between  its  range  and  the  ranges  of  these  trees ;  usually  over- 
lappirr;  th<*  upptfr  range  of  yellow  pine  and  sometimes  exceeding  that  of  white  fir.  Best 
comrrifTclal  growth  tietween  5,000  and  6,500  feet  elevation.  Soil  requirements  moderate, 
tiut  for  b<*Mt  growth  dcmandH  woll-drafned,  loose,  coarse,  sandy  or  gravelly  soil  with 
Hliundnnt  rooUture.  Occurs  extensively,  however,  though  in  poor  form  or  much  stunted, 
on  [KK>r,  shallow  soils  and  In  crevices  of  bare  rock.  Appears  to  require  more  soil  moisture 
than  white  fir  and  sugar,  yellow,  and  Coulter  pines. 

OccaKlonally  In  fj^re  stands,  and  often  predominating  in  mixture.  Pure  forests  occur 
at  lower  altitudes  where  soil  and  moisture  conditions  are  the  best,  as  In  bottoms  and 
along  Htn*amH.  or  at  higher  elevations,  soil  on  rocky  summits,  where  more  exacting  trees 
are  excluded  for  want  of  sufflcient  moisture.     At  north,  associates  with  western  yellow 
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9,500  feet,  and  southward  to  head  of  Cottonwood  Creek ;  also  throughout  western  slopes, 
forming  a  similar  belt,  above  and  with  Pinus  pondero8a  (usually  at  and  near  its  upper 
limits)  and  extending  southward  through  Tehachapl  Mountains  to  southern  cross  ranges. 
On  west  slopes  of  Sierras  (Stanislaus  National  Forest),  found  about  Strawberry  and  Bear 
Meadow.  North  slope  of  Lassen  Peak  (Shasta  County),  eastward  to  5  miles  west  of 
Quincy  and  Beckwith,  Sierra  Valley  westward  to  Bucks  Valley  (5,200  feet),  and  30 
miles  down  Feather  River  Valley.  Lassen  County:  Northwest  corner  between  Fall  River 
and  Big  Valley  eastward  to  6  miles  west  of  Bieber.  Sierra  County:  Eastward  to  ridge 
west  of  Sierra  Valley  (at  levels  between  5,700  and  over  6,000  feet)  to  Sierravllle  and 
Truckee;  westward  to  Bassett  Road  House  (west  of  Yuba  Pass)  at  5,200  feet.  Nevada 
County:  Eastward  on  east  slope  of  Sierras  and  into  Nevada  to  hills  west  of  Steamboat 
Valley;  westward  to  Bowman  Lake  (between  Middle  and  South  forks  Yuba  River),  and 
to  Cisco.  Placer  County:  Eastward  to  Lake  Tahoe  and  into  Nevada ;  westward  to  Sugar 
Pine  sawmill  (4,000  feet).  Eldorado  County:  East  side  of  Sierras;  west  side,  westward 
to  Echo  (5,500  feet).  Alpine  County:  East  side  Sierras  from  Woodfords  and  Markleeville 
to  east  part  Mokelumne  Pass ;  west  side,  from  8,400  feet  westward  to  about  6,500  feet 
(Calaveras  County).  Tuolumne  County:  Westward  to  between  Cold  Spring  and  Eureka 
Valley  (5,000  feet)  and  Aspen  Meadows  (6,300  feet)  ;  eastward  on  west  slope  of  Sierras 
to  Sonora  Pass  and  to  over  8,000  feet,  and  2  miles  west  of  White  Wolf  (Middle  Fork 
Tuolumne)  at  7,500  feet.  Mono  County:  East  side  of  Sonora  Pass  on  mountains  about 
West  Walker  Creek  and  in  pass  to  about  8,300  feet;  from  little  southeast  of  Junction 
House  nearly  to  Bridgeport  Valley ;  between  latter  and  Antelope  Valley  in  West  Walker 
Canyon,  disappearing  several  miles  south  of  Antelope  Valley ;  west  of  Mono  Lake  on  east 
slopes  of  Sierras  and  on  Leevining  Creek  nearly  to  lake;  Walker  Lake  at  lower  end  of 
Bloody  Canyon,  and  sparingly  to  about  9,300  feet ;  south  of  Mono  Lake  (east  side  Mono 
Craters)  on  east  base  of  Sierras  to  point  beyond  Mammoth ;  in  valley  west  side  of  Mono 
Craters  to  a  point  7,300  feet  about  7  miles  south  of  Farrington's.  In  belt  about  15 
miles  wide  between  Mono  Desert  and  Casa  Diablo  (at  7,000  to  8,000  feet)  eastward  from 
Sierras  to  south  end  of  Mono  Craters ;  south  of  Mammoth,  on  both  sides  of  head  of 
Long  Valley,  and  between  I^ng  and  Round  valleys.  Inyo  County:  Divide  north  of 
Round  Valley  and  westward  to  foot  of  Sierras ;  west  of  Owens  Lake,  on  east  slope  of 
Sierra  between  9,000  and  9,500  feet.  Mariposa  County:  Eastward  to  Sunset  Ridge  (east 
of  Little  Yosemite)  at  9,000  feet.  Mount  Hoffman,  headwaters  of  Snow  Creek,  at  8,500 
feet,  on  Y'osemite  Creek  (north  of  Yosemite  Valley)  to  8,500  feet,  and  westward  to  point 
(5,500  feet)  8  miles  north  of  Wawona.  Middle  F'ork  of  Kings  River,  at  9,500  feet;  South 
Fork  Kings  to  Bubbs  Creek  and  Horse  Corral  Meadows,  Cliff  Creek  to  Deer  Creek  (Mid- 
dle Fork  Kawash  River),  Farewell  (Jap,  and  Kern  River  canyons  to  9,000  feet;  Junction 
of  Kern  and  Little  Kern  rivers,  at  6,000  feet;  Dry  Creek  meadow  inear  Kern  River),  at 
4,800  feet.  Mount  Breckenrldge,  at  5.000  to  7,000  feet,  Tehachapl  Peak  (Tehachapl 
Mountains),  and  Bear  Mountain  (west  of  Tehachapl  Pass).  Southern  cross  ranges 
(Santa  Barbara  National  Forest),  at  elevation  of  from  4,500  to  8,800  feet,  as  follows: 
Big  Pine  Mountain,  at  7,000  feet ;  Seymour  Creek,  at  6,700  to  7,000  feet ;  South  Fork  of 
IMru  River,  at  5,000  feet ;  near  Junction  of  Alamo  River,  at  4,500  feet ;  near  Mount  Plnos, 
a  I  5,750  to  8,800  feet.  San  Gabriel  National  Forest,  on  Mount  Wilson  and  Pine  Flats 
(Frazier  Mountain).  San  Bernardino  Mountains,  at  altitudes  from  5,000  to  6,700  feet 
In  Bear  and  Little  Bear  Valleys,  in  vicinity  of  Crafts  Peak,  and  on  other  north  slopes: 
slso  on  San  Jacinto  Mountains ;  San  Jacinto  Peak,  at  5,200  to  9,300  feet ;  noted  in  east 
end  Round  Valley,  Tahquitz,  Onstatt,  Strawberry,  and  Thomas  valleys :  throughout  Cuya- 
maca  Mountains,  being  reported  In  Pine  Valley,  at  3,600  feet. 

LowEB  California. — Mount  San  Pedro  Mnrtlr,  at  6,000  to  10,000  feet. 

OCCURRENCE. 

Commonly  between  the  upper  altitudes  of  western  yellow  pine  and  of  white  fir,  with 
no  sharp  line  of  separation  between  its  range  and  the  ranges  of  these  trees ;  usually  over- 
lappln.::  the  upper  range  of  yellow  pine  and  sometimes  exceeding  that  of  white  fir.  Best 
commercial  growth  between  5,000  and  6,500  feet  elevation.  Soil  requirements  moderate, 
but  for  best  growth  demands  well-drained,  loose,  coarse,  sandy  or  gravelly  soil  w^ith 
abundant  moisture.  Occurs  extensively,  however,  though  In  poor  form  or  much  stunted, 
on  poor,  shallow  soils  and  In  crevices  of  bare  rock.  Appears  to  require  more  soil  moisture 
than  white  fir  and  sugar,  yellow,  and  Coulter  pines. 

Occasionally  In  p^re  stands,  and  often  predominating  In  mixture.  Pure  forests  occur 
at  lower  altitudes  where  soil  and  moisture  conditions  are  the  best,  as  In  bottoms  and 
along  streams,  or  at  higher  elevations,  soil  on  rocky  summits,  where  more  exacting  trees 
are  excluded  for  want  of  sufficient  moisture.     At  north,  associates  with  western  yellow 
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Fig.  14. — rinun  jvffreyi:  a,  |,^f. 
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pine,  lodgepole  pines,  white  and  red  firs,  sugar  pine,  and  Incense  cedar;  in  south,  asso- 
ciates with  bigcone  spruce,  white  fir,  Incense  cedar,  western  Juniper,  and  Coulter,  sugar, 
limber,  western  white,  and  lodgepole  pines,  the  last  three  near  its  upper  limits. 

Climatic  Conditions. — Endures  wide  annual  ranges  of  temperature,  but  lowest  and 
highest  in  regions  of  best  growth  are  about  zero  and  100**  F.  Mean  annual  rainfall  of 
greater  part  of  range  varies  from  ^0  to  over  60  inches,  with  an  average  of  about  35  inches 
where  best  growth  occurs.  Requirements  of  atmospheric  moisture  less  than  for  white  fir 
and  sugar  pine,  but  greater  than  for  Coulter  pine,  western  yellow  pine,  and  incense  cedar. 

Tolerance. — Fairly  tolerant  in  youth,  ranking  between  yellow  and  sugar  pines  and 
permitting  its  seedlings  and  low  trees  to  persist  under  shade  of  chaparral  on  east  and 
south  exposures ;  in  later  life,  as  tolerant  of  light  as  western  yellow  pine. 

Reproduction. — Prolific  seeder.  Seed  years  rather  irregular,  but  seeds  locally  in  range 
nearly  every  year.  Seed  of  high  germination  (50  or  60  per  cent)  and  persistent  vitality. 
Produces  seed  only  at  rather  advanced  age,  becoming  less  productive  in  old  age.  The 
heaviness  of  its  seeds  confines  reproduction  chiefiy  to  neighborhood  of  seed  trees.  Range 
of  reproduction  increased  as  seed  trees  stand  on  slopes,  down  which  seed  Is  washed  or 
blown.  Birds  and  rodents  eat  large  numbers  of  seeds  and  assist  some  in  dissemination. 
Has  vigorous  reproduction  at  higher  altitudes  than  has  western  yellow  pine.  Exposed 
mineral  soil  is  the  best  seed-bed.     Germination  not  prevented  by  moderate  shade. 

Lodgepole  Pine. 

Finns  contort  a  Ix)udon. 

DISTINGUISHING   CHARACTERISTICS. 

The  pine  described  under  this  name  is  one  of  the  most  interesting  of  Pacific 
species  on  account  of  Its  variable  characters  and  on  account  of  Its  enormously 
wide  range,  which  extends  from  sea  level  to  nearly  11,000  feet  elevation.  For 
many  years  a  fruitless  effort  has  been  made  to  keep  the  tree  which  inhabits  the 
northern  Pacific  coast  region,  extending  to  Alaska  and  eastward  over  the 
western  Cascades,  and  known  as  Pinus  contorta,  distinct  from  the  tree  of  the 
high  Sierras  and  Rocky  Mountains  plateaus,  known  as  lodgepole  pine  (Pinus 
murrayana  and  P.  contorta  murrayana).  The  distinctions  assembled  to  sepa- 
rate these  trees  are  one  after  another  broken  down  when  the  trees  are  carefully 
studied  thoughout  their  great  range.  Differences  in  thickness  of  bark,  size  of 
cones  and  leaves,  or  size  and  form  of  the  tree,  are  not  too  great  to  be 
consistently  merged  in  one  polymorphous  species,  as  it  is  proix)sed  to  do  here. 
The  reproductive  organs  of  these  supposedly  distinct  trees  are  essentially  the 
same.  With  no  characters  found  in  these  organs  to  warrant  a  distinction  of 
species,  the  other  so-called  distinctions  depended  upon  are  believed  to  be  un- 
worthy of  serious  consideration.  Perhaps  no  other  North  American  trees  have 
given  so  much  trouble,  or  left  so  much  uncertainty  in  the  minds  of  those  who 
have  attempted  to  hold  them  separate.  Recent  students  of  trees  have  been  slow 
to  depart  from  the  time-honored  judgment  of  earlier  writers.  It  is  confidently 
believed,  however,  that  those  writers  would  have  taken  the  broader  view  had 
they  been  able  to  study  the  trees  as  they  grow  in  all  their  retreats. 

In  its  Pacific  habitat  this  pine  is  a  low  tree  with  a  dense  rounded  or  pyram- 
idal crown,  the  large,  much-forked  branches  often  extending  down  to  the  ground. 
This  form  is  the  result  of  an  open  stand,  which  permits  other  pines  to  produce 
a  similar  form.  In  very  close  stands  it  develoiis  a  tall,  clean,  slender  shaft 
with  a  short,  rounded,  small-branched  crown.  This  is  its  characteristic  form 
In  its  more  eastern  range,  and  has  there  given  the  name  of  "  lodgepole  pine." 
The  trunk  bark  of  the  Pacific  coast  form  is  about  an  inch  thick  over  the  lower 
half  or  third  of  the  stem ;  it  is  a  deep  purplish  red-brown  and  has  deep,  rough 
furrows  and  ridges  which  are  sharply  cross-checked ;  young  poles  and  the  crown 
branches  and  stems  of  old  trees  have  thin,  smooth,  fine  scaly,  pale  brown  bark, 
with  a  grayish  tinge.     Bark  of  the  latter  character  is  borne  mainly  by  trees 
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growing  away  from  the  coast  and  by  the  eastern  representative  of  this  species. 
The  thin  baric  results  in  extensive  destruction  of  this  tree  by  fire,  which  soon 
scorches  the  thickest  of  this  bark  so  badly  as  to  kill  the  trees.  The  Pacific 
tree  is  20  to  40  feet  high  and  from  6  to  20  inches  in  diameter;  the  trunk  is 
short  and  thickly  set  with  hugely  developed  branches,  except  in  very  dense 
stands.  In  its  eastern  range  the  tree  attains  a  height  of  from  50  to  100  feet, 
and  in  close  stands  develops  a  smooth,  clean  trunk  for  from  30  to  60  feet ;  from 
12  to  24  inches  is  the  usual  diameter.  Taller  and  larger  trees  occur.  The 
foliage  of  the  coast  tree  is  dark  yellow-green,  but  away  from  the  sea  it  becomes 
distinctly  a  bright  yellow-green,  which  is  characteristic  throughout  the  interior 
Pacific  and  eastern  range.    The  leaves  (fig.  15),  regularly  2  in  a  bundle,  are 


Fia.  15. — Pinua  contorta:  a,  seed  with  and  without  wing. 


from  about  1  inch  to  nearly  3  inches  long;  usually  about  2  inches  long.  A 
season's  growth  of  leaves  remains  on  the  trees  from  six  to  eight  years;  long 
persistence  appears  to  belong  more  to  young  trees,  on  which  leaves  are  retained 
sometimes  for  nine  years.  The  leaves  of  the  Pacific  form  are  only  atK)ut  one- 
third  as  thick  as  those  of  the  inland  and  eastern  representative,  which  are  nearly 
an  eighth  of  an  inch  wide.  Cones  (figs.  15, 16)  ripen  late  in  August  and  Septem- 
ber. Very  many  trees  open  their  cones  in  late  fall  and  shed  nearly  all  of  their 
seeds,  while  the  cones  of  other  trees  in  the  same  locality  may  remain  closed  for 
a  number  of  years.  Open  or  closed  they  adhere  to  the  branches  for  a  great  many 
years,  some  of  the  closed  ones  finally  opening  and  liberating  their  seed.    The 
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wonderful  reproductive  power  of  this  species  on  areas  over  wliich  its  stand  lias 
been  killed  by  fire  is  dependent  upon  the  ability  of  the  closed  cones  to  endure 
a  fire  which  kills  the  tree  without  injuring  its  seed.  After  fire,  the  cones 
open  and  shed  their  seeds  on  the  bared  ground  and  a  new  growth  springs  up. 
Another  remarkable  adaptation  insuring  this  tree  against  extinction  by  fire  is 
its  habit  of  producing  fertile  cones  at  the  early  age  of  from  7  to  10  years. 

When  the  cones  are  fully  ripe  the  scale  tips  are  shiny  and  a  clay-brown  color, 
iheir  inner  portion  being  a  bright  purple-brown.  The  seeds  (fig.  15,  a)  are  deep 
reddish  brown,  with  black-brown  spots.  Seed  leaves,  commonly  5,  but  some- 
times 4.  Wood  varies  in  grain;  fine  in  dense  stands,  moderately  coarse  in  the 
open;    commercially  important.     Wood  of  the  Pacific  tree  is  a  pale  reddish 


Fig.   10. — Phius  contorta. 

brown,  while  the  eastern  wood  is  yellow  or  yellowish-brown.     Both  are  hard. 
The  eastern  wood  is  lighter,  less  resinous,  and  straighter-grained. 

Longevity. — Attains  an  age  of  from  100  to  175  years;  but  doubtless  it  is 
capable  of  reaching  from  200  to  possibly  300  years,  if  exempt  from  fire,  to 
which,  throughout  its  range,  it  quickly  succumbs  on  account  of  its  thin  bark. 
Many  stands  have  in  the  past  attained  an  age  of  only  60  years  before  being 
killed  by  forest  fires. 

BANGE. 


From  Alaskan  coast  and  interior  Yukon  territory  southward  to  northern  I^wer  Cnli- 
fornla  and  through  the  Rocky  Mountains  to  the  Black  Hills  (South  Dakota)  and  through 
western  Colorado.    The  so-called  typical  Pinus  contorta  (exclusive  of  Pinu8  contorta  var. 
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murrayana)  ranges  from  the  coast  and  islands  of  Alaska  southward  mainly  in  the  Im- 
mediate vicinity  of  the  Pacific  coast  of  British  Columbia,  Washington,  Oregon,  and  Cali- 
fornia to  Point  Arena,  Mendocino  County,  and  Oasquet,  Del  Norte  County.  In  this  range 
it  grows  commonly  from  near  sea  level  to  about  500  feet  elevation,  but  forms  of  it  are 
reported  in  Washington  and  Oregon  up  to  about  3,000  feet. 

Alaska  and  Canada. — From  western  Coast  Range  in  British  Columbia  eastward  to 
plateau  east  of  Rockies.  At  north,  on  Pacific  slope  at  Chilcat  Inlet,  Square  Island,  and 
Skagway  at  sea  level,  and  up  to  1,000  feet  at  Glacier  Station.  Headwaters  of  Yukon 
River  from  north  side  of  White  Pass  to  Lake  Le  Barge,  Lewes  River,  and  thence  down 
Yukon  River  to  point  a  few  miles  below  Fort  Selkirk  (latitude  62**  45').  East  of  the 
Yukon,  northward  on  divide  between  Klondike  and  McQuestion  rivers  to  latitude  64** 
(northern  limit  now  known),  80  miles  east  of  Dawson,  and  eastward  to  Mayo  Lake, 
in  same  latitude;  eastward  on  MacMillan  River  to  a  point  50  miles  up  the  south  fork, 
and  eastward  on  Pelly  River,  to  longitude  133**  30'.  Plateau  east  of  Rockies,  on  Dease 
and  Liard  rivers  to  Devils  Portage,  and  on  Peace  River  to  hills  between  Athabaska 
River  and  Lesser  Slave  Lake  and  Athabaska  Landing.  Follows  eastern  foothills  of 
Rocky  Mountains  southward,  at  about  4,000  feet  elevation,  on  line  of  C&nadian  Pacific 
Railroad,  occurring  from  Silver  City  to  Laggan,  but  not  reaching  timberline.  At  south, 
eastward  in  Asslnibola  to  Cypress  Hills,  from  summits  of  which  it  extends  down  600 
feet.  Throughout  interior  mountain  region  of  southern  British  Columbia  above  3,500 
feet,  and  below  that  on  sandy  benches  and  river  flats. 

Washington. — West  of  Cascades,  on  Pacific  and  Puget  Sound  shore  and  also  away 
from  coast  in  bogs  and  about  gravelly  prairies  below  3,300  feet.  Noted  at  Westport, 
McAllisters  Lake.  From  Cascades  eastward  to  northeastern  and  Blue  mountains.  Abun- 
dant on  east  side  of  Cascades  at  from  3,300  to  5,000  feet,  occasionally  reaching  7,100 
feet  and  descending  to  1,500  feet;  occurs  sparingly  on  west  side  in  Washington  National 
Forest  at  3,000  to  5,000  feet  near  Darrington,  on  Sulattle  River,  State  Creek,  upper 
Skagit  River,  and  northward  to  the  Canadian  boundary.  On  east  slope  of  Cascades 
descends,  on  Stehekin  River,  to  2,100  feet ;  southern  Washington  National  Forest,  between 
1,500  and  7,000  feet ;  Rainier  National  Forest,  between  1,800  and  7,100  feet ;  ascends  to 
5,000  feet  in  Chelan  Range ;  Blue  Mountains,  above  3,000  feet.  Colville  National  Forest, 
above  4,000  feet.  Noted  on  Mount  Rainier,  Mount  Adams,  Wenache  Mountains,  Falcon 
Valley,  Pend  Oreille  River,  divide  between  Columbia  and  Yakima  rivers,  near  Lake  Cush- 
man,  and  between  Union  City  and  Shelton — south  of  Olympic  Mountains. 

Obeoon. — Sea  beaches,  bogs,  creeks,  and  meadows  to  east  slopes  of  Cascades  (below 
6,000).  Noted  at  Seaside  and  Clatsop  Beach  (near  Tillamook  Head).  Cascades  and  east- 
ward to  Warner  Mountains  and  Wallowa  National  Forest,  generally  beti^een  4.000  to 
8,000  feet;  mainly  on  east  side  of  Cascades,  and  only  at  high  elevations  on  west  side. 
In  northern  Cascades,  at  3,500  to  5,500  feet ;  noted  on  north  side  at  Mount  Hood  from 
3,100  (22  miles  south  of  Hood  River  Station)  to  5,000  feet;  also  on  south  side  of 
Mount  Hood,  above  Government  Camp  at  over  2,500  feet  and  down  west  slope  to 
1,700  feet  (mile  east  of  Tollgate)  ;  Camas  Prairie  (south  of  Mount  Hood).  In  south- 
ern Cascades,  on  east  side,  at  4,200  to  8,500  feet,  and  at  6,200  to  8,000  feet  on 
west  side.  Eastward  over  upper  Deschutes  River  Valley  to  Lava  on  Paulina  Creek, 
Paulina  Lake  and  Pengras  Ranch ;  farther  south,  to  East  Fork  Deschutes,  Walker  Range, 
and  Sinks  creeks  at  4,000  to  6,300  feet.  Mount  Mazama,  at  4,800  to  6,300  feet  and  east- 
ward to  Fort  Klamath,  west  shores  Klamath  Lake,  and  eastward  on  Klamath-Deschutes 
Divide  and  ranges  of  Klamath  River  Basin  to  Warner  Mountains  between  Goose  and 
Warner  lakes.  Noted  in  Goose  Lake  National  Forest  above -6.000  feet,  east  and  north  of 
Gearhart  Mountain,  on  Swamp  Creek  down  to  5,500  feet.  Elder  and  Bear  creeks  and  west- 
ward from  Summer  Lake  to  Sprague  and  Sycan  river  valleys.  Reported  from  southern 
coast  range  in  Siskiyou  National  Forest.  Blue  Mountains,  at  3,000  to  6,000  feet ;  here  on 
headwaters  of  North,  Middle,  and  South  forks  of  John  Day  River ;  region  of  Meacham ; 
headwaters  of  Grande  Ronde  and  Powder  rivers ;  Granite  Creek ;  vicinity  of  Strawberry 
Butte,  and  elsewhere.  In  Wallowa  National  Forest;  noted  on  Big  and  Little  Sheep 
creeks  at  5,050  feet. 

Califobnia. — Klamath  and  Trinity  mountains,  Mount  Shasta  region  and  southward 
throughout  Sierras.  Immediate  sea  beaches  southward  to  Point  Arena  (Mendocino 
County)  and  inland  up  Smith  River  (northwest  Del  Norte  County)  to  Gasquet,  below 
500  feet.  West  side  of  Sierras  to  head  of  Little  Kern  River  and  to  South  Fork  of  Kern 
and  main  Kern  River  Divide;  on  east  side,  down  to  Cottonwood  Creek.  Southern  cross 
ranges  and  southward  to  San  Jacinto  Mountains :  westward  to  the  coast  redwood  belt, 
and  eastward  to  Warner  Mountains.  Northern  California,  at  5,000  to  7,000  feet;  at 
6,000  to  10,000  feet  in  central  part;  at  8.000  to  11,000  feet  in  southern  part.  Klamath 
National  Forest,  at  5,000  to  7,000  feet;  northeast  of  Mount  Shasta,  about  Black  Butte 
and  Butte  Creek,  at  5,000  to  5,600  feet;  Goosenest  Mountain  and  eastward  to  east  and 
northeast  slopes  of  Glass  Mountain  (about  14  miles  south  of  Tule  Lake  on  line  between 
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Siskiyou  and  Modoc  counties)  at  6,700  to  7,500  feet,  and  Warner  Mountains  (Modoc 
County),  here  noted  on  South  Deep  Creek;  west  base  Mount  Eddy  in  Trinity  Nationai 
Forest,  at  5,000  to  7,000  feet ;  northeast  slope  of  Mount  Shasta  at  5,400  feet  altitude  (8 
miles  northeast  of  Ash  Creek)  to  5,600  feet  (3  miles  northwest  of  Inconstance  Creek)  ; 
between  south  base  of  Mount  Shasta  and  Black  Fox  Mountain ;  general  over  Mount  Shasta, 
Plumas,  Lassen  Peak,  and  Diamond  Mountain  National  forests,  at  6,000  to  7,500  feet,  or 
sometimes  between  4,000  and  8,000  feet.  North  slopes  of  Lassen  Peak  on  llat  Creek, 
south  slopes  down  to  5.500  feet.  Plumas  County:  Eastward  to  Prattville  and  to  west  side 
of  Spanish  Peak  range  (west  of  Quincy),  below  5,500  feet  and  westward  to  Bucks  Valley 
at  5,100  feet.  Sierra  County:  Eastward  to  east  side  Yuba  Pass  (above  Sierra  Valley)  ; 
westward  from  6,000  feet  on  west  slope  of  main  divide  down  to  5,200  feet  (Basset  Road 
House)  ;  South  Sierra  Valley  eastward  into  Nevada.  Nevada  and  Placer  counties:  West- 
ward from  Truckee  on  Truckee  Canyon  to  Donner  Lake  region  and  down  west  slopes  of 
Sierras  from  8,000  feet,  to  Cisco  and  Emigrant  Gap  below  6,000  feet.  Eldorado  County: 
Eastward  to  Tallac  (south  end  Lake  Tahoe)  and  southward  (along  Little  Truckee  River)  ; 
westward  to  Grass  Lake  Valley  at  7,800  feet ;  west  slope  Sierras  from  Summit,  (7,500  feet) 
westward  to  Echo  (5,500  feet).  Alpine  County:  Eastward  to  Silver  Creek  at  7,500  feet, 
and  westward  over  Mokelumne  Pass  into  Calaveras  County,  here  extending  to  point  10 
miles  west  of  Bloods.  Northern  Sierras,  at  6,000  to  9,000  feet — sometimes  down  to  4,500 
feet  on  west  slopes;  Stanislaus  National  Forest,  at  6,000  to  9,300  feet — rarely  down  to 
3,500  feet  or  up  to  10,000  feet.  Tuolumne  County:  Eastward  on  east  side  Sierras  over 
Sonora  Pass  (9,600  feet)  to  Walker  Creek  Valley  (8,200  feet),  Mono  Pass  (10,200  feet),  and 
adjacent  west  slopes  of  Mount  Dana,  Mount  Gibbs,  Saddleback  Lake,  and  Tioga  Pass; 
westward  on  west  side  Sierras  to  between  Cold  Spring  and  Eureka  at  6,200  feet ;  Aspen 
Meadows  at  6,200  feet.  Mariposa  County:  Westward  to  6,400  feet  (road  Yosemite  to 
Crockers),  Fish  Camp  (3  miles  south  of  Wawona)  at  4,900  feet.  Mono  County:  Eastward 
nearly  to  Mono  Lake  on  Leevining  Creek,  below  Mono  Pass  from  9,400  feet  down  to  Walker 
Lake,  Devil's  Cauldron,  and  southward  to  Mammoth.  Southern  Sierra  National  Forest,  at 
6,900  to  10,500  feet — rarely  down  to  5,500  feet  or  up  to  11,500  feet ;  generally  at  9,000  to 
11,500  feet  on  east  slopes.  Fresno  County:  Westward  to  Junction  Meadow,  Dinkey  Creek 
(tributary  Kings  River)  below  5,500  feet ;  eastward  to  Kearsarge  Pass.  Tulare  County: 
Noted  around  Rowell  Meadow  and  southward  to  Clover  Creek  divide ;  upp^r  Kaweah  River 
region ;  upper  part  of  Sequoia  National  Park  and  about  Alta  Meadow ;  head  basin  of  East 
Fork  of  Kaweah  River  (Mineral  King  to  Farewell  Gap)  ;  on  high  ridge  between  Cliff 
Creek  and  Deer  Canyon  (tributaries  Kaweah  River).  Headwaters  South  Fork  of  Kaweah 
River.  San  Gabriel  National  Forest,  summits  of  eastern  part,  at  8,000  to  10,000  feet — 
rarely  down  to  3,000  feet  or  up  to  10,400  feet.  San  Bernardino  National  Forest,  sum- 
mits of  eastern  part,  mainly  above  8,500  feet — rarely  down  to  6,900;  in  this  Forest, 
known  on  Grayback  Mountain,  Big  Bear  Valley,  Bluff  Lake,  ridge  between  Santa  Ana 
Canyon  and  Bear  Lake,  and  Bear  Creek  Meadows.  San  Jacinto  Mountains,  above  9,500 
feet  on  west  slope,  and  above  7,000  feet  on  east  slope.  Only  on  San  Jacinto  and 
Tahqultz  peaks;  noted  in  Round  Valley,  between  Deer  Springs  and  San  Jacinto  Peak, 
between  latter  and  Marion  peaks  at  over  10,000  feet  elevation. 

LowEB  California. — Northern  part  of  Mount  San  Pedro  Martir  at  about  8,500  feet. 

East  of  the  Pacific  region,  this  pine  ranges  from  northern  Idaho  and  Montana 
southward  through  Wyoming,  Utah,  and  western  Colorado,  also  in  the  Black 
Hills  of  South  Dakota,  and  will  be  dealt  with  in  a  future  publication. 

OCCUBRENCE. 

On  high  plateaus  and  benches  in  vicinity  of  streams,  mountain  meadows,  and  lakes, 
on  broad  ridges,  and  on  long,  gentle  slopes  and  bottoms  of  stream  basins.  North  and  east 
slopes  are  more  favorable  than  west  slopes,  while  south  slopes,  except  in  sheltered  coves, 
are  least  favorable.  Especially  abundant  In  Sierras  about  mountain  meadows  and  lakes. 
The  typical  coast  form  (commonly  distinguished  as  Pinus  contorta)  occurs  on  sea  coast 
in  sand  dunes  and  barrens  and  sometimes  about  tide  pools  and  swamps.  Adapted  to 
dry,  gravelly  soils,  but  prefers  sandy,  moist  ones  of  gentle  slopes,  depressions  and  pla- 
teaus, where  the  largest  growth  occurs.  Stunted  forms  grow  persistently,  however,  in 
crevices  of  solid  rock  throughout  head  basins  of  nearly  all  Sierra  streams.  It  avoids 
limestone. 

In  Sierras  it  forms  extensive  pure  forests,  particularly  about  meadows,  while  on 
higher,  rocky,  broken  ground  it  is  associated  mainly  with  Jeffrey  pine,  red  fir,  and  west- 
em  white  pine,  and  sparingly  with  black  hemlock  and  aspen.  At  high  elevations  in  Orc^- 
gon,  with  Douglas  fir,  alpine  fir,  straggling  noble  and  amabilis  firs. 

Climatic  Conditions. — Apparently  intermediate  in  requirements  between  Douglas  fir 
and  Engelmann  spruce.     Demands  more  moisture  in  soil  and  air  and  a  lower  average 
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temperature  than  Douglas  fir  or  yellow  pine,  but  probably  less  moisture  and  higher 
temperature  than  Engelmann  spruce  and  alpine  fir.  Actual  climatic  requirements  not 
fully  determined. 

Tolerance. — Very  intolerant  of  shade,  especially  when  young,  but  able  to  persist  for 
a  long  time  (20  or  30  years)  in  very  dense  stands  or  for  a  shorter  period  under  spe- 
cially adverse  light  conditions.  Requires  and  thrives  best  in  full  light.  Even  aged 
stands  with  full  top  light,  such  as  commonly  follow  complete  destruction  of  the  former 
forest  by  fire,  thrive  for  many  years  (50  or  60)  in  dense  stands  with  little  natural  thin- 
ning out,  while  a  thinning  of  overtopped  trees  at  earlier  periods  in  uneven-aged  stands 
Is  a  proof  of  its  Inability  to  endure  long-continued  shade. 

Reproduction. — Usually  a  prolific  annual  seeder  and  large  numbers  of  cones  are  borne. 
Seed  of  high  rate  of  germination,  and  with  persistent  vitality.  Bears  fertile  seed  at 
from  6  to  10  years  of  age  when  in  the  open.  In  crowded  stands  cones  are  borne  by  trees 
from  15  to  20  years  old.  Small,  light  seed  widely  disseminated  by  wind — to  about  200 
yards  from  mother  trees.  Squirrels  and  birds  destroy  great  numbers  of  seeds,  but  the 
effect  on  reproduction  is  inappreciable.  Extension  by  natural  seeding  is  ordinarily  slow, 
scant,  and  i/neven,  but  with  aid  of  fire  is  exceedingly  thick  and  even.  Full  light  and 
exposed  mineral  soil  are  requisites  of  good  reproduction.  The  latter  condition  is  pro- 
duced by  fire,  which,  when  it  does  not  consume  the  cones,  leaves  them  open  or  in  condi- 
tion to  open  and  release  their  seeds.  Fire  is  thus  especially  instrumental  in  the  repro- 
duction of  this  pine. 

Gray  Pine;  Digger  Pine. 

Pinus  sahiniana  Douglas. 

V  DISTINGUISHING   CHARACTERISTICS. 

Gray  or  Digger  pine  owes  its  common  names  to  the  pale  blue-green  color  of 
its  foliage  and  to  the  fact  that  the  large  seeds  furnish  an  important  food  to  the 
California  Digger  Indians.  Its  gray,  thln-foliaged  crown  of  one  or  two  long 
upright  forks  with. lower  drooping  small  branches  distinguishes  it  at  long  dis- 
tances from  associated  trees.  The  meager  foliage  permits  the  big,  dark  cones 
to  be  seen  half  a  mile  away.  Young  trees  form  a  rounded  or  pyramidal  crown 
of  upright  branches  from  a  short,  thick  stem.  In  middle  age  two  or  more  of 
the  upper  branches  grow  very  large  and  long,  forming  conspicuous  U-shaped 
forks.  Old  trees  are  from  50  to  75  feet  high,  with  a  bent  or  rarely  straight 
trunk  from  20  to  30  feet  long  and  from  18  to  30  inches  in  diameter.  Larger 
trees  are  sometimes  found.  The  bark  of  young  trees  and  of  branches  is  a  dull 
gray ;  that  of  mature  trunks  is  about  2  inches  thick  and  very  roughly  furrowed 
and  ridged.  The  ridges  are  scaly,  wide,  irregularly  connected,  and  of  a  dark 
gray-brown,  tinged  with  purple-red  in  unweathered  parts.  The  thin,  drooping 
clusters  of  leaves,  a  light  blue  or  gray-green,  occur  two  in  a  bundle  (fig.  17,  a), 
and  are  from  8^  to  aixmt  12  inches  long.  Those  of  a  year's  growth  remain  on 
the  tree  for  three  or  four  years.  When  the  tree  is  planted  for  ornament  in  a 
rich,  irrigated  soil,  within  its  natural  range,  the  foliage  becomes  very  much 
stouter,  giving  the  tree  an  entirely  different  aspect  from  one  grown  in  its  dry 
native  habitat;  the  cones  of  such  cultivated  trees  are  usually  smaller.  With 
the  exception  of  the  Coulter  pine,  the  gray  pine  produces  the  largest  and  heav- 
iest cones  of  any  American  pine  (fig.  17).  They  mature  by  September  of  the 
second  season,  remaining  firmly  attached  to  the  branches  for  a  number  of  years. 
The  cone  scales  open  very  slowly,  so  that  seeds  continue  to  be  shed  for  several 
months.  Indians  hasten  the  oi>ening  of  the  cones  by  placing  them  in  a  small 
fire.  Cones  are  from  Oi  to  lOi  inches  long.  The  tii>s  of  the  scales  are  a  red- 
dish or  chestnut  brown,  later  weathered  and  grayish,  brown.  The  seeds  (fig. 
17)  and  short  wings  are  very  dark  chocolate  or  blackish  brown.  Seed  leaves 
commonly  15,  but  often  10.  Wood,  very  coarse-grained  (the  result  of  scattered 
or  open  stands),  dark  yellowish  brown,  often  tinged  with  red;  locally  used  for 
fuel. 


Fig.  17. — Pinus  sabiniana;  a,  leaf;  b,  seed,  both  natural  a 
15188—08.     (To  fnce  pajce  54.) 


ittaral  size.     Cone  slightly  reduced  ;  original  9  inches  lon^- 
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Longevity. — Little  is  definitely  known  of  the  longevity  of  this  pine.  It  ap- 
pears to  attain  its  average  full  growth  in  from  60  to  80  years;  trees  from  20 
to  24  inches  in  diameter  are  from  40  to  50  years  old.  Recurring  fires,  to  which 
it  has  been  subjected,  seem  to  prevent  its  longer  survival.  If  permitted,  it 
would  probably  not  attain  an  age  of  over  150  years  except  In  a  broken  and 
decrepit  form. 

RANGE. 

California. — Foothills,  lower  mountain  slopes,  and  high  valleys  (at  north)  of  coast 
ranges  and  Sierras.  ' 

Coast  Ranges. — From  upper  Sacramento  and  Trinity  rivers  and  Hoopa  Valley  (on 
Klamath  River,  Humboldt  County)  to  southern  cross  ranges;  generally  at  elevations  of 
500  to  4,000  feet— occasionally  to  5,000  feet.  STiasta  County:  North  limits,  delta  In 
Sacramento  River  Canyon,  above  mouth  of  Pitt  River,  at  1,150  feet,  and  at  point  15 
miles  up  McCloud  River;  eastern  limits,  isolated  bodies  In  northeastern  comer  of  county 
on  hills  west  and  south  of  Fall  River,  and  on  Hat  Creek  (near  Cassel),  main  body  end- 
ing 2  miles  east  of  Montgomery  Creek  (tributary  Pitt  River)  ;  west  limit,  on  west  side 
of  Sacramento  Valley  on  ridge  west  of  French  Gulch  at  2,400  feet ;  south  limit,  immedi- 
ately on  Sacramento  River  at  Anderson  (11  miles  south  of  Redding).  Trinity  County: 
North  limits,  Trinity  River  and  Weaver  Creek  considerably  above  WeavervlUe  at  2,100 
feet.  Canyon  Creek  (10  miles  above  Junction)  at  2,400  feet;  western  limit,  east  side 
Mad  River  Valley  on  bottom  slopes  of  South  Fork  Mountain.  Humboldt  County:  Only 
in  Trinity  River  bottoms,  mainly  In  Hoopa  Valley  (north  limit).  Supply  Creek  Canyon 
and  Redwood  Creek  (west  of  Hoopa  Valley  near  Balr  ranch),  west  limit.  Tehama 
County:  Eastward  on  west  side  of  Sacramento  Valley  to  point  8  miles  west  of  Red  Bluff 
(700  feet),  and  2  miles  southwest  of  Paskenta ;  on  coast  range  (6  miles  west  of  Beegum 
post-office)  at  3,000  to  3,400  feet.  Mendocino  County:  Westward  to  west  slopes  of  Eel 
River,  at  1,900  feet,  and  northward  on  Russian  River  to  Hopland.  Sonoma  County: 
Westward  to  west  side  of  Russian  River;  southward  to  Alexander  Valley  (Russian  River, 
south  limit  In  coast  ranges).  Napa  County:  South  and  southwest  slopes  of  Mount  St. 
Helena  at  400  to  2,800  feet,  southward  on  ridge  east  of  Napa  Valley  to  point  several 
miles  south  of  Callstoga ;  also  on  ridge  west  of  Napa  Valley  nearly  to  Rutherford  (south 
limits  In  north  coast  range).  Yolo  County:  Eastward  to  east  ends  of  ranges  on  both 
sides  of  Capay  Valley  (south  limit  In  north  coast  mountains).  Colusa  County:  East- 
ward In  Sacramento  Valley  foothills  to  hills  about  Sites,  ridge  west  of  Antelope  Valley, 
hills  bordering  Cortena  Creek,  to  point  within  about  10  miles  of  Williams,  and  to 
one  between  Arbuckle  and  Dunnlgan  (Southern  Pacific  Railroad).  Lake  County:  Gen- 
eral between  2,500  and  3,000  feet,  but  on  north  slope  of  Mount  St.  Helena  only  up  to 
1,500  feet.  South  of  San  Francisco,  on  north  slopes  of  Monte  Diablo  (Contra  Costa 
County)  at  800  to  3,000  feet,  and  on  east  slope  near  headwaters  of  Marsh  Creek.  Mount 
Hamilton  Range  (Santa  Clara  County),  west  side  at  2.000  to  over  4,000  feet;  also 
farther  south  about  Gllroy  Hot  Springs.  Not  In  Santa  Cruz  Mountains  west  of  Santa 
Clara  Valley  nor  about  Monterey  Bay  (Monterey  County).  *  Common  In  Santa  Lucia 
Mountains,  east  of  summit,  at  400  to  2.500  feet;  and  also  on  west  slopes  In  vicinity  of 
I..OS  Burros.  Abundant  In  Reverse  Canyon  south  of  Arroyo  Soco  and  east  of  Santa  Lucia 
Peak ;  also  on  nearly  all  slopes  on  south  side  of  divide,  except  on  Santa  Lucia  Peak ; 
south  of  Santa  Lucia  Peak  about  1  mile  below  Mllpltas  scboolhouse ;  on  San  .Vntonlo 
Creek  to  Jolon  and  vicinity  upper  San  Antonio  Creek  slopes  and  tributaries  to  2,000  or 
2,500  feet,  here  meeting  lower  border  of  Coulter  pine :  southeast  border  of  Monterey 
County  on  hills  about  Priest  Valley,  and  eastward  Into  west  border  of  Fresno  County. 
F!an  Benito  County:  Common  on  Gabalan  and  San  Benito  ranges ;  Chelone  Creek  Canyon 
and  neighboring  hills;  higher  hills  west  side  of  Bear  Valley  and  northward  on  higher 
parts  of  Gabalan  Range  to  point  opposite  Tres  PInos ;  second  ridge  east  of  San  Benito 
Valley  (south  of  San  Benito  post'office),  and  farther  south  on  bills  most  of  the  way  to 
Hernandez  and  New  Idrla ;  hills  about  Bitter  Water  Valley.  In  San  Luis  Obispo  National 
Forest,  at  1,000  to  3,000  feet.  Noted  a  few  miles  south  of  Templeton  on  east  side  San 
Luis  Obispo  Divide,  but  very  rare  on  west  side  of  San  Joaquin  Valley  from  south  border 
of  San  Benito  County  southward  to  end  of  valley.  Below  4,000  feet  In  San  Rafael  and 
San  Emlgdlo  mountains,  and  on  north  slopes  of  Mount  PInos;  Santa  Ynez  Range,  at 
500  to  5,000  feet ;  slopes  of  Sierra  Llebra  and  extending  nearly  down  to  Antelope  Valley. 
Sierras:  General  on  west  side.  In  upper  foothills,  from  mouth  of  Pitt  River  to  Walker 
Basin.  In  northern  part,  chiefly  at  500  to  2,500  feet — sometimes  to  3,000  feet,  or  in 
canyon  of  South  Fork  of  Yuba  River,  to  4,200  feet ;  In  central  part,  range  mostly  800  to 
3.000  feet,  but  occasionally  reaching  4.000  feet.  Tehama  County:  West  limit  on  Sierra 
foothills,  7  miles  east  of  Red  Bluff  (on  Sacramento  River)  ;  east  limit,  1  mile  east  of 
Paine  post-office,  at  3,000  feet,  and  Lyonsvllle.    Butte  County:  Westward  to  point  2  miles 
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east  of  Chlco,  8  miles  east  of  Nelson,  and  to  Palermo;  eastward  to  point  1  mile  east  of 
Magalia  (2,300  feet),  West  Branch  Feather  River,  Yankee  Hill,  Harts  Mill  (1,700  feet; 
7  miles  east  of  Bldwell  Bar).  Yuba  County:  Westward  to  point  12  miles  east  of  Marys- 
ville;  .4)astward  to  west  base  of  Oregon  Hills.  Nevada  County:  Eastward  nearly  to 
Grass  Valley  and  Nevada  City.  Placer  County:  Westward  to  Roclclin  (22  miles  north- 
east of  Sacramento)  ;  eastward  to  Colfax  and  considerably  farther  in  canyon  of  North 
Pork  of  American  River.  Sacramento  County:  Westward  to  Natoma  (American  River) 
and  Michigan  Bar.  Eldorado  County:  Eastward  3,000  feet  to  point  5  miles  east  of 
I-lacerville,  Pleasant  Valley,  canyons  of  North,  Middle,  and  South  Forks  of  Cosumnes 
River  and  Mount  Orcum.  Amador  County:  Westward  to  point  1  mile  east  of  Carbon- 
dale;  eastward  to  Oleta,  Jackson  Reservoir  (1,900  feet),  volcano  basin  (Sutter  Creek), 
and  between  volcano  and  Oleta.  Calaveras  County:  Westward  to  point  few  miles  east  of 
Wallace  and  some  miles  below  Tuttletown  and  Angels ;  eastward  to  Rich  Gold  Gulch, 
Mountain  Ranch,  Mokelumne  River  at  least  to  crossing  between  West  Point  and  Defender, 
to  point  5  miles  east  of  Murpheys  (3,200  feet),  and  farther  in  canyon  of  North  Fork 
Stanislaus  River.  Tuolumne  County:  Westward  to  point  8  miles  east  of  Cooperstown 
(1,200  feet)  ;  eastward  to  Cherokee  Mine  (east  of  Soulsbyville),  Hetch-Hetchy  Valley 
(on  main  Tuolumne  River),  to  3,500  feet  on  Middle  Fork  of  Tuolumne  River.  Mariposa 
County:  Westward  to  point  3  miles  east  of  Merced  Falls ;  eastward  to  point  5  miles  east 
of  Coulterville  (3,200  feet),  to  point  2  miles  north  of  Cold  Springs  (Mariposa  road), 
to  point  on  Merced  River  about  5  miles  east  of  Mariposa,  some  distance  east  of  Chow- 
chllla  at  3,100  feet,  ridge  near  South  Fork  of  North  Fork  San  Joaquin  River.  Madera 
County:  Westward  to  point  2  miles  west  of  Raymond  (900  feet)  and  16  miles  east  of 
Madera  (1,000  feet)  ;  eastward  to  point  3  miles  northeast  of  Wassama  (3,100  feet), 
some  miles  east  of  Fresno  Flat,  at  3,000  feet,  ridge  east  of  North  Fork,  at  2,600  feet. 
Fresno  County:  Westward  to  point  4  miles  east  of  Pollasky.  to  Letcher,  mouth  of  Mill 
Creek,  on  Kings  River  about  20  miles  east  of  Sanger ;  eastward  to  Pine  Ridge  east  of 
Toll  House,  Big  Creek,  and  Trimmer  Springs  (on  Kings  River).  Distribution  interrupted 
in  southern  Sierras ;  occurs  in  valley  of  Kern  River  from  point  1  mile  west  of  Walker 
Pass  to  Kernville,  at  elevations  of  2,500  to  5,000  feet ;  southward  to  Walker  Basin  at 
3,100  feet,  and  northward  on  Greenhorn  Mountains,  continuously  into  Tule  Indian  Res- 
ervation. Abundant  from  Kings  River  northward,  but  absent  from  parts  of  Tule  River 
Tiasin,  from  Kaweah  basin,  and  from  region  between  Kaweah  and  Kings  rivers,  but 
reported  in  Eshom  Valley.  Kern  County:  Kernville  to  Havilah,  Walker  Basin,  and  nearly 
to  Caliente;  east  of  Caliente  on  north  slopes  about  1)  miles  up  Caliente  Creek  (1,400 
feet),  and  to  far  beyond  Piute  post-oflSce,  going  eastward  to  west  edge  of  desert,  here 
meeting  upper  border  of  tree  yuccas ;  west  of  Caliente,  on  slopes  of  Bear  Mountain ; 
south  of  Caliente,  common  on  slopes  of  Tehachapi  Pass ;  encircles  Tehachapl  Basin,  east 
of  Tehachapl,  on  hills  between  Tehachapi  Basin  and  Mohave  Desert ;  west  of  Tehachapi 
Valley,  on  divides  about  Brite  and  Cummlngs  valleys ;  westward  from  west  end  of  Cum- 
mings  Valley  for  about  12  miles  to  promontory  overlooking  Kern  River  plain. 

Reported  northward  in  Coast  Mountains  to  south  slopes  of  Siskiyous,  eastward  to 
Owens  Valley,  and  southward  to  San  Bernardino  Mountains. 

OCCURRENCE. 

In  hot,  dry  valleys  and  on  dry  foothills.  Grows  thriftily  on  driest,  shallow,  coarse, 
gravelly  soils — often  baked  and  cracking  throughout  rainless  summer.  Unaffected  even 
where  brush  is  killed  by  drought.  Nevertheless  it  grows  rapidly  and  very  thriftily 
when  planted  In  moist,  rich  soils  within  its  range,  where  it  becomes  a  much  heavier 
foliaged  tree. 

Does  not  form  forests,  but  occurs  mainly  in  open  groups  or  widely  scattered  at  lower 
elevations,  mostly  with  chaparral  and  foothill  oaks ;  higher  up,  less  abundant  and 
mingled  with  scattered  western  yellow  pine,  which  often  extends  l)elow  Its  main  belt. 
Best  growth  between  2,000  and  3,000  feet,  where  it  is  the  only  pine  in  chaparral. 

Climatic  Conditions. — Not  fully  determined.  Climate  most  suitable,  apparently  that 
only  of  arid  regions. 

Tolerance. — In  early  life  endures  shade,  but  does  not  require  it.  Seedlings  come  up 
and  grow  rapidly  under  chaparral.  In  late  life  general  appearance  of  tree  Indicates  need 
of,  or  adaptation  to,  the  fullest  light. 

Reproduction. — An  annual  seeder,  but  certain  years  cones  are  more  abundant  than 
others.  Germination  only  moderate,  and  vitality  of  seeds  (out  of  cones)  transient. 
Large,  heavy  seeds  scattered  but  little  by  wind,  and  falling  mostly  close  to  seed  trees; 
hence  reproduction  mainly  near  seed  trees.  Seeds  germinate  late  In  winter  during  rainy 
season,  usually  under  some  shade  and  upon  rough,  bare  mineral  soil. 
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Coulter  Pine;  Bigrcone  Pine. 
Pintis  coulteri  Lambert. 
DISTINGUISHING    CHARACTERISTICS. 

Although  a  smaller  tree,  Coulter  pine  remotely  resembles  In  general  appear- 
ance young  or  middle-aged  yellow  pine,  from  which,  however,  its  stiff,  much 
heavier  foliage,  stouter  twigs,  and  huge  cones  distinguish  it  at  once.  Ordina- 
rily it  is  from  40  to  60  feet  high,  with  an  irregularly  open,  heavy-branched 
crown.  The  clear  trunk  is  short  (from  10  to  15  feet),  and  from  18  to  30  inches 
In  diameter.  Occasionally  trees  reach  a  height  of  nearly  75  feet  and  a  diameter 
of  3i  feet  The  big  lower  branches  are  long,  bending  downward,  often  to  the 
ground,  and  with  an  upward  curve  at  their  ends ;  immense  bunches  of  erect, 
stiff  leaves  conceal  their  extremities.  The  bark  is  early  roughly  broken,  even 
on  young  trees.  That  of  old  trunks  is  roughly  furrowed  and  ridged  and  of  a 
very  dark  or  blackish  brown ;  the  ridges  are  wide,  roughly  scaly,  and  irregularly 
connected  with  one  another.  Leaves,  3  in  a  bundle  (fig.  18,  o),  are  from  6 J  to 
about  12  inches  long;  as  a  rule,  about  9  inches.  Many  of  the  leaves  begin 
falling  during  the  third  summer,  but  they  i)ersist  until  the  fourth  summer. 
They  are  a  deep  bluish-green.  The  horribly  armed,  extremely  heavy  cones 
(fig.  18)  distinguish  this  pine  from  all  of  its  relatives  and  associates.  Young 
-  trees  (from  20  to  30  years  old)  bear  cones.  The  cones  mature  by  August  of  the 
second  summer  and  are  from  9  to  about  14  inches  long.  During  October  the 
cones  open  partly  and  continue  to  shed  a  few  of  their  seed  for  several  months 
afterward.  Some  of  the  cones  remain  attached  to  the  branches  for  five  to  six  or 
more  years.  The  ends  of  the  cone  scales  and  their  sharp,  strong  points  are  yel- 
lowish clay-brown ;  the  inner  jwrtions  of  the  scales  are  dark  purple-brown. 
Seeds  (fig.  18,  6)  and  their  short  narrow  wings  are  a  deep  chocolate  brown,  the 
latter  often  paler.  Seed  leaves,  9  to  12,  sometimes  13  or  14.  Wood,  light,  soft, 
coarse  grained,  and  reddish  brown ;  suitable  for  second-class  lumber,  but  rarely 
cut     A  comparatively  short-lived  tree. 

Longevity. — Trees  from  20  to  2G  inches  in  diameter  are  from  110  to  125  years 
old.  It  probably  does  not  reach  a  greater  age  than  200  years.  Further  study 
of  its  longevity  is  required. 

RANGE. 

Southern  California  (coast  and  cross  ranges)  Into  northern  Lower  California.  Only 
on  Inner  coast  range  from  Monte  Diablo  to  Monterey  Bay,  south  of  which  on  western 
coast  ranges  also,  south  to  San  Diego  County ;  generally  between  3,000  and  6,000  feet 
elevation. 

California. — Monte  Diablo  In  places  to  crest  of  main  ridge.  Fremont  Peak  at  north 
end  Gabilan  Range  (between  Salinas  and  San  Benito  rivers)  and  on  higher  ridges  of  this 
range  a  few  miles  south  of  Fremont  Peak ;  formerly  over  whole  summit  of  range.  Santa 
Lucia  mountains  at  550  to  4,600 ;  Santa  Lucia  Peak  nearly  to  summit  and  west  in  upper 
Arroyo  Seco  canyon,  divide  between  head  of  latter  and  Milpitas  Creek,  Willow  Creek 
(tributary  Arroyo  Seco)  from  mouth  to  head  of  Tassajara  Creek,  Bear  Valley,  Carmel 
River,  Indian  Creek,  coast  ridge  near  Sur  River  (above  3,600  feet),  near  Cone  Peak 
(southwest  Santa  Lucia  Peak)  from  2.500  to  4,000  feet,  but  not  In  Fine  valley.  Summit 
of  ridge  west  of  Carisso  Plains  (San  Luis  Obispo  County)  at  1,500  to  2,750  feet.  Santa 
Barbara  National  Forest  on  summits  and  north  slopes  from  Zaca  Lake  to  Mansana  Creek 
(tributary  Sisquoc  River),  on  upper  Sisquoc  River  Basin,  and  on  Big  Pine  Mountain  and 
Mount  Medulce  in  San  Rafael  Mountains,  at  1,500  to  2,700  feet,  and  on  summits  of 
Santa  Ynez  Mountains ;  noted  on  Rancho  Nuevo  Creek.  San  Gabriel  Mountains  up  to 
6,000  feet  in  vicinity  of  Mount  Gleason,  on  Tujunga  canyon  at  3,300  to  4,000  feet,  at 
head  of  Alder  Creek  at  5,000  feet,  in  vicinity  of  Waterman  Mountain  at  5,500  to  6,000 
feet,  and  on  Strawberry  Peak  at  5,000  to  6,000  feet.  Common  in  San  Bernardino  moun- 
Ulns  at  3,900  to  6,000  feet,  sometimes  down  to  3,500  and  up  to  6,700  feet,  limited  to 
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Deep  Creek  and  Grass  valley  drainages,  Bear  Valley  (6,700  feet),  south  side  Little  Bear 
valley,  Santa  Ana  and  City  Creek  canyons,  but  not  west  of  Strawberry  Ridge  nor  east  of 
Coxey  Ranch.  Common  In  San  Jacinto  Mountains  at  4,500  to  6,500  feet,  sometimes  down 
to  3,500  feet  and  up  to  7,000  feet  or  7,500,  as  above  Strawberry  valley;  only  on  south 
and  west  sides  of  mountains.  Santa  Ana  Range  only  at  head  of  Trabuco  Canyon  and 
southwest  side  Santiago  Peak  nearly  to  summit.  Palomar  or  Smith  Mountain  (south- 
west of  San  Jacinto  Mountains)  only  below  Iron  Spring.  Common  In  Balkan  Mountains 
to  the  south  and  in  northern  part  of  Cuyamaca  Mountains  at  4,500  to  7,000,  and  some- 
times down  to  4,000  feet ;  noted  near  Julian  at  4,100  feet.  Laguna  Mountains  (north 
of  Mexican  line),  only  on  crest  of  east  side. 

Lower  California. — Not  within  some  miles  of  international  boundary,  but  farther 
south  in  Hanson  Laguna  Range  above  4,000  feet  and  south  to  Mount  San  Pedro  Martir 
at  8,000  to  highest  summits  (11,000  feet). 

OCCUKRENCE. 

On  dry,  warm  slopes  and  ridges,  as  well  ns  sometimes  on  more  moist,  sheltered  north 
slopes  In  chaparral.     In  dry  gravelly  loam  soils. 

Never  in  pure  forests.  At  lower  altitudes,  singly  or  in  groups  on  summits,  in  shel- 
tered ravines,  and  hill  coves;  higher  up  (from  3,500  to  5,000  feet),  with  incense  cedar, 
yellow  pine,  big-cone  spruce,  and  oaks ;  sugar  pine  and  white  fir  appear  with  it  between 
5,500  and  7,000  feet,  but  here  Coulter  pine  soon  thins  out  and  disappears. 

Climatic  Conditions. — Temperature  on  coastal  mountain  slopes  25*  to  35"  F.  and 
from  15*  to  100*  F.  on  inland  mountains.  Humidity  high  near  coast,  where  cloudy, 
foggy  days  are  frequent,  and  low  toward  inland,  or  eastern  limit  of  range.  Precipita- 
tion, from  20  to  30  inches,  and  chiefly  rain.  In  southern  inland  mountains  it  some- 
times endures  almost  arid  conditions,  with  long  drought  and  rapid  evaporation  during 
summer. 

Tolerance. — Demands  light  except  in  youth,  when  it  endures  shade  of  chaparral. 

Reproduction. — Persistent,  periodic  seeder,  bearing  cones  often  when  10  to  15  feet 
high,  and  usually  in  three-year  cycles.  Germination  of  seed  only  moderate,  and  vitality 
(out  of  cones)  transient.  Heavy  seeds;  ripe  in  August,  shed  very  slowly,  sometimes  not 
until  or  after  following  January ;  they  commonly  fall  close  to  seed  frees.  Reproduction, 
never  dense,  Is  usually  scattered  and  on  exposed  mineral  soil  and  where  there  is  little 
humus. 

Monterey  Pine. 
Pinus  radiata  Don. 

DISTINGUISHING    CHARACTERISTICS. 

Monterey  pine  is  unique  in  its  isolated  sea-coast  habitat,  where,  according  to 
exposure  and  density  of  stand,  it  has  a  comparatively  tall,  clean  trunk  topped 
by  a  conspicuously  open,  irregularly  long,  and  large  branched  crown.  Old  trees 
are  apt  to  have  flattish  crowns,  while  younger  trees  usually  have  narrow, 
rounded  crowns.  The  dense  foliage  is  brilliant  deep  grass-green.  Trees  from 
60  to  90  feet  in  height  and  from  16  to  24  inches  in  diameter  are  common,  but 
a  height  of  nearly  a  hundred  feet  and  a  diameter  of  Sh  or  4  feet,  and  occa- 
sionally 5  or  0  feet,  is  sometimes  attained.  Bark  of  adult  trees  is  a  deep  red- 
dish or  blackish  brown.  It  is  broadly  ridged  and  deeply  furrowed,  the  flat 
ridges  cut  into  close,  distinct  plates.  Leaves  of  a  season's  growth,  which  are 
slender  and  about  4^  to  6  inches  long,  remain  on  the  tree  until  the  third  year. 
They  occur  chiefly  3  in  a  bundle,  with  occasional  clusters  of  two  on  the  same 
branch  or  tree  (fig.  19).  A  form  of  this  tree  (/*.  rad^iata  var.  (&)  binnata  Lem- 
mon  (1895)  =  p.  itisignis  var.  binnata  Wats.,  1876)  growing  on  the  California 
t-oast  Islands  Santa  Cruz  and  Santa  Rosa,  has  most  of  its  leaves  2  in  a  bundle, 
but  not  infrequently  bundles  of  3  on  the  same  tree.  Otherwise,  the  characters 
of  this  form  are  the  same  as  those  of  the  mainland  tree.  Other  North  American 
pines  {Pinus  echinaia)  exhibit  similar  variations,  which,  like  those  of  the 
present  tree,  are  deemed  insufficient  to  establish  varieties.    The  cones   (figs. 
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20,  21)  are  mature  by  the  uiiddle  or  eod  of  August  of  tlie  second  season.  They 
remain  strongly  attached  to  the  branches  and  closed  for  from  six  to  ten  or 
more  years;  cut  from  the  trees  and  dried  in  the  sun,  they  oi)eu  readily.    The 


Fio.    1!).^ — Piitus  radiata. 


tips  of  the  cone  scales  are  smooth,  shiny,  and  a  dark  russet-brown,  the  inner 
portions  being  dark  purple.  The  seeds  (fig.  21,  a),  with  their  jet-black  pimpled 
shells,  are  readily  recognized.     Seed  leaves  commonly  5  to  6;  occasionally  7. 
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Wood,  coarse-grained;  annual  rings  often  from  one-half  an  inch  to  nearly  an 
inch  thick.  It  is  soft,  light,  and  pale  yellowish  brown;  suitable  for  coarse 
lumber,  but  not  used  commercially. 

Longevity.— Short-lived.  It  grows  very  rapidly  from  the  start,  both  in  height 
and  diameter,  attaining  its  full  size  in  from  80  to  100  j'oars,  and  probably  rarely 
passing  the  age  of  150  years.  Trees  from  16  to  18  inches  in  diameter  are  from 
28  to  35  years  old. 


Fio.  20. — Pinua  radiata,  closed  cone. 


RANGE. 

Central  California  coast  and  Islands ;  also  Guadelupe  Island  off  Lower  California.  Cali- 
fornia coast,  on  Point  Plnos,  south  of  Monterey  Bay,  from  sea  over  Huckleberry  Hill  to 
un  elevation  of  800  feet,  and  inland  also,  for  about  3  miles,  on  the  summit  and  north- 
east side  of  the  ridge  (1.000  to  1,200  feet  high)  which  connects  El  Toro  Range  with 
Huckleberry  Hill ;  also  on  coast  in  Santa  Cruz  County ;  north  of  Monterey,  from  Point 
Ano  Nuevo  to  Big  Creek.  A  third  tract,  near  coast  in  San  Luis  Obispo  County,  is  near 
Cambria.  Occurs  also  on  Santa  Rosa  and  Santa  Crus  islands,  off  California  coast,  and 
at  2,000  to  4,000  feet  elevation  on  Guadelupe  Island,  off  Lower  California  coast. 
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OCCUBBENCE. 

Confined  to  slopes,  bluffs,  and  ridges.  Grows  well  In  coast  sand  and  also  heavier  Inland 
soils.  Short  lived  in  arid  situations,  but  does  not  thrive  in  wet  soils.  On  coast,  occasion- 
ally mixed  with  Monterey  and  Gowen  cypresses;  inland,  forming  Interrupted  pure  forest, 
occasionally  with  groups  of  California  swamp  pine  in  moist  places. 

Climatic  Conditions. — Seasonal  temperature  from  25"  to  95*  F.  Annual  average  pre- 
cipitation, not  over  17  inches,  and  wholly  rain.  Close  proximity  of  range  to  sea  gives 
humid  air,  while  at  least  one-third  of  days  are  cloudy  or  foggy. 


Fig.  21. — Pinus  radlata,  open  cone:  a,  seed. 


Tolerance. — Very  tolerant,  growing  in  pure,  dense  stands,  where  trunks  clean  them- 
selves well  and  trees  maintain  good  crown  cover,  under  which  humus  accumulates  rapidly. 
Isolated  trees  usually  retain  low  side  branches,  with  heavy  foliage  until  old  age. 

Reproduction.— Prolific  annual  seeder.  Seed  with  very  high  rate  of  germination  and 
persistent  vitality.  Produces  cones  at  early  age.  Long  persistent  and  closed  cones  shetl 
seed  only  after  several  years ;  often  opened  only  by  fire,  which  Is  followed  by  very  dense 
reproduction,  particularly  In  exposed  mineral  soil. 
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Knobcone  Pine. 

Pinus  attenuata  Lemmon. 

DISTINGUISHING  CHARACTERISTICS. 

The  form  and  size  of  knobcone  pine  varies  considerably,  according  as  it  grows 
in  exposed  or  in  sheltered  situations.  It  is  commonly  from  15  to  30  feet  high 
and  from  6  to  12  inches  in  diameter.  Exceptionally  large  trees  are  from  00  to 
80  feet  high  and  from  18  to  20  inches  in  diameter.  Except  in  very  dense  stands, 
trees  of  these  sizes  have  broad,  pyramidal  crowns,  the  slender  branches  curving 
outw^ard  and  upward  toward  the  stem ;  the  branches  grow  from  the  trunk  in 
distant  circles,  giving  an  open  aspect  to  the  crown.  Old  trees  are  peculiar  in 
having  the  trunk  forked  near  its  middle,  thus  forming  a  thin-foliaged,  open, 
narrow  crown.  The  bark  of  old  trunks  is  thin,  dull  brown,  and  shallowly  fur- 
rowed and  ridged,  mainly  near  the  ground ;  the  ridges  have  large,  loose  scales. 
The  bark  of  young  trunks  and  of  branches  and  upper  stems  of  old  trees  is 
smooth  and  light  brown.  The  foliage  is  nearly  always  light  yellow-green.  The 
leaves  (fig.  22),  3  in  a  bundle,  are  slender,  often  with  a  twist,  and  from  3  to 
sometimes  7  inches  long,  but  mainly  from  3^  to  5  inches.  Leaves  persist  for 
about  four  or  five  years.  The  cones  (figs.  22, 23)  mature  by  September  of  the  sec- 
ond season.  Clusters  of  them,  rigidly  attached  and  bent  down,  encircle  the  main 
stems  of  even  small  trees  (from  5  to  8  feet  high)  and  are  the  most  striking 
character  of  this  pine.  They  adhere  to  the  branches  and  trunk  indefinitely; 
many  trees  showing  that  they  have  retained  their  cones  for  nearly  fifty  years 
(embedded  in  the  trunk).  Moreover,  the  cones  very  rarely  open  until  the  tree 
is  killed  or  they  are  cut  from  it ;  then  they  open  only  slowly.  In  collecting  the 
seed  it  is  necessary  to  force  the  cones  open  by  moderate  artificial  heat.  When 
ripe  they  are  a  light  yellow  or  clay  brown.  The  seed  (fig.  23,  6)  is  blackish. 
Seed  leaves,  5  to  7,  sometimes  8. 

Wood  rather  light  and  soft,  coarse-grained,  brittle,  pale  yellowish  brown,  and 
usually  with  a  thick  layer  of  sapwood. 

Longevity. — But  little  is  known  of  the  age  limits  of  this  tree.  It  is  com- 
monly killed  by  the  recurring  fires  which  run  over  the  dry  slopes  It  inhabita 
Considering  the  unfavorable  conditions  (barren  and  dry  soils)  under  which  it 
grows,  its  diameter  growth,  as  well  as  its  height  growth,  is  rather  rapid  during 
early  life  (from  15  to  25  years  old).  Trees  from  10  to  12  inches  in  diameter 
are  from  40  to  60  years  old.  Probably  it  does  not  attain  an  age  of  over  100  or 
150  years.    Further  study  of  its  longevity  is  needed. 

RANGE. 

Throughout  Coast  Mountains  of  southern  Oregon,  of  California,  and  also  in  southern 
Cascades  of  Oregon  and  northern  California  Sierras. 

Oregon. — Southwestern  part  south  of  McKenzie  River,  and  eastward  to  western  slopes 
of  Cascades,  where  it  occurs  at  1,000  to  2,000  feet  elevation. 

California. — Klamath  National  Forest,  at  about  5,000  feet;  Trinity  National  Forest, 
above  5,000  feet,  extending  eastward  to  Shasta  and  Whiskey  town  (near  Redding)  and 
southward  throughout  the  coast  ranges.  Siskiyou  County:  East  slope  of  Scott  Mountain, 
between  Gazelle  and  Scott  Valley,  at  about  4,000  feet,  and  thence  to  near  summit; 
west  slope  of  Marble  Mountain  Divide  (west  of  Scott  Valley),  and  thence  into  Russian 
Creek  basin,  scarce  on  North  Fork  of  Salmon  River,  especially  west  of  Sawyers  Bar ; 
extreme  western  Siskiyou  County  (between  Salmon  and  Trinity  summits,  on  trail  from 
forks  of  Salmon  River  to  Hoopa)  up  to  about  5,400  feet.  Humboldt  County:  West  slope 
of  Trinity  Mountain  (east  of  Hoopa  Valley)  between  3,700  and  4,100  feet.  In  Trinity 
County  on  Canyon  Creek  near  Dedrick.  Shasta  County:  Common  on  Sacramento  River 
about  Redding  (westward  also  10  or  12  miles,  reaching  Clear  Creek),  and  sparingly 
up  river  to  Gregory  (Baird  Switch)  ;  also  along  lower  McCloud  River  near  Baird,  north- 
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ward  up  river  valley  for  about  15  miles.     Lake  County:  East  slope  of  Bartlett  Mountain 
from  about  3,000  feet  down  to  Bartlett  Springs,  and  eastward  to  west  side  of  Indian 


Fio.  22. — Pinus  attenuata,  closed  cone. 

Valley    ialH)ut  halfway  l)etween  Bartlett  Springs  and  Leesville)  ;  from  Bartlett  Springs 
southward  to  northern   Long   Valley    (about   1,800  feet)  ;   on  road   between   Kelseyvlllc 
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and  Konokti  Landing  (west  side  of  Clear  Lake  and  south  of  Mount  Konokti)  ;  Highland 
Springs,  and  about  5  miles  west  of  it  on  road  to  Hopland ;  saddle  of  Cobb  Mountain 
(near  upper  Big  Sulphur  Creek),  on  road  from  Middletown  to  Geysers,  and  westward 
on  Big  Sulphur  Canyon  to  Socrates  Basin,  Little  Geysers,  also  between  Little  Geysers 
and  Geysers  (Sonoma  County),  yapa  County:  Top  of  Mount  St.  Helena  (at  junction 
of  Napa,  Lake,  and  Sonoma  counties)  ;  between  Toll  House  and  south  summit.     Occurs 


FlO.  23. — Pinus  attenuata,  open  cone ;  b,  seed. 


in  vicinity  of  San  Francisco  Bay,  in  Moraga  Valley,  on  Santa  Cruz  Mountains,  I'oiut 
I'inos  (near  Monterey)  ;  eastern  slopes  of  Santa  Lucia  Mountains  at  head  of  Arroyo  Seco, 
San  Antonio  and  Nacimlento  rivers  at  elevations  of  alwut  2.000  to  3,000  feet ;  but  in 
southern  Snnta  Lucia  Mountains,  at  Cuesta  Pass,  and  on  south  side  of  the  San  Bernar- 
dino Mountains.  It  occurs  at  2,. 500  to  4,000  feet,  or  sometimes  ,'5,500  feet ;  on  Plast  Twin 
Creek,   at  alJout   3,000   feet,   and   on   City   and   Plunge   creeks,   at   2,700  to  4,600   feet. 
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Reported  from  San  Jacinto  Mountains.  Limited  area  on  Mount  Shasta  at  4,000  to  5,600 
feet,  between  Panther  and  Mud  creeks ;  eastward  to  Fall  River.  West  slopes  of  northern 
Sierras,  at  1,500  to  3,000  feet — occasionally  to  4,000  feet,  and  southward  to  Yosemlte 
National  Park  (?).  Forest  Hill  (between  forks  of  American  River),  at  2,500  feet  eleva- 
tion; north  slope  of  Merced  River  (T.  8  S.,  R.  18-19  E.)  in  Sierra  National  Forest 
(north)  ;  Lake  Tahoe  National  Forest,  only  near  Lynchburg,  at  4,000  feet,  and  on  ridge 
above  Horse  Shoe  Bar  (T.  13  N.,  R.  12  B.) 

OGCUBBENCE. 

Usually  on  dry,  exposed,  steep  southeastern  slopes,  but  often  in  deep  gulches  and  pro- 
tected ravines.  On  poor,  dry,  rocky,  or  gravelly  and  sandy  soils.  Next  to  digger 
pine  it  is  the  least  fastidious  of  its  kind  regarding  soil  moisture.  Frequently  forms 
extensive  pure  forests,  especially  in  Oregon;  in  foothills,  it  grows  mainly  in  groups 
or  singly,  while  in  San  Bernardino  Mountains  It  Is  sparingly  scattered  in  western 
yellow  pine  forests,  with  bigcone  spruce,  sugar  pine,  white  fir,  incense  cedar,  Coulter 
pine,  and  oaks. 

Climatic  Conditions. — Endures  seasonal  temperature  of  from  about  zero  to  05"  F., 
with  occasional  heavy  snows  and  an  annual  rainfall  up  to  45  inches. 

Tolerance. — Next  to  digger  pine,  the  least  tolerant  of  Pacific  coast  pines. 

RBPitODUCTiON. — Abundant  annual  seeder,  bearing  cones  at  very  early  age.  Seed  with 
high  rate  of  germination  and  with  very  persistent  vitality  in  cones,  no  matter  how  old 
the  cones  are.  Old  trees  often  bear  over  3.5  pounds  of  seed.  Few  cones  open  except 
by  the  aid  of  fire,  which  is  nearly  always  followed  by  abundant  reproduction.  Seed  germi- 
nates in  the  most  barren  soils,  and  seedlings  are  hardy  from  the  start. 

Prlcklecone  Fine;  Bishop's  Fine. 

Pinu8  muricata  Don. 

DISTINGUISHING  CHARACTERISTICS. 

Prlcklecone  or  bishop's  pine  Is  a  little-known  species  which,  on  account  of 
its  endurance  of  conditions  most  unfavorable  to  the  growth  of  other  pines, 
deserves  the  forester's  careful  attention.  Ordinarily  it  is  from  30  to  60  feet 
high  and  from  12  to  20  Inches  in  diameter;  trees  from  75  to  80  feet  high 
and  from  24  to  36  inches  thick  occur  rarely.  Young  trees  in  an  open  or  scat- 
tered stand  have  dense,  pyramidal  crowns  and  short,  clear  trunks.  Older  trees 
under  such  conditions  bear  a  dense  crown  rounded  at  the  top,  with  stout 
branches  still  extending  low  to  the  ground.  In  dense  stands,  in  which  it  fre- 
quently occurs,  the  crown  is  much  the  same,  but  shorter,  and  the  trunk  is 
cleaner.  The  bark,  early  broken  even  on  young  trees,  is  deeply  furrowed  and 
rough,  with  dull  purple-brown  scales.  The  deep  yello;w-green  foliage  Is  con- 
spicuously dense  on  the  extremities  of  the  numerous  brandies.  The  stiff  leaves 
(fig.  24),  2  in  a  bundle,  are  from  3^  to  6i  inches  long;  usually  3^  or  4  inches. 
Leaves  of  a  season's  growth  fall  from  the  branches  during  the  second  and  third 
summers.  The  cones  (fig.  25),  specially  characterized  by  their  indefinite  per- 
sistence, are  mature  In  August  of  the  second  season,  when  their  prickly  scales  are 
shiny  and  a  rich  russet-brown.  Many  of  them  open  and  shed  their  seed  In  Sep- 
tember and  October,  while  some  of  them  remain  closed  for  a  number  of  years. 
A  singular  fact  concerning  the  persistent  cones  Is  that  they  are  rarely  or  never 
embedded  in  the  stems  of  the  trees,  as  in  the  case  of  other  pines  with  persistent 
cones.  The  stems  of  the  cones  are  broken  and  slowly  drawn  or  forced  from  the 
wood  by  each  year's  growth  pushing  against  the  base  of  the  cone,  which  is 
sometimes  lightly  held  by  the  living  bark.  The  seeds  (fig.  25,  a)  are  blackish 
or  very  dark  brown,  with  a  roughlsh  surface.  Seed-leaves,  usually  5,  but  often 
4.  Wood,  light  yellowish-brown,  rather  heavy  and  hard,  moderately  coarse- 
grained; of  no  commercial  use. 

LoNOEViTT. — Little  Is  known  concerning  the  longevity  of  this  pine,  which 
appears  to  grow  rapidly  In  diameter  for  the  first  40  or  50  years.    Trees  from 
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12  to  14  inches  In  diameter  are  from  75  to  80  years  old.  It  is  probably  a  short- 
lived tree,  rarely  exceeding  150  or  200  years.  Further  study  of  its  longevity  is 
desirable. 


FiQ.  24. — Pinus  muricata, 
RANGE. 

California  coast  region  from  Mendocino  County  to  San  Luia  Obispo  County ;  also 
Iiower  California  coast  and  island. 

Califobnia. — From  Fort  Bragg,  Mendocino  County  (usually  in  widely  separated 
areas),  to  Tomales  Point — north  of  San  Francisco  Bay,  ranging  from  near  sea  level  to 
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1,000  feet  and  extending  about  1  mile  Inland;  south  of  San  Francisco  Bay,  on  summit 
and  north  side  of  Huckleberry  Hill  (near  Monterey)  at  500  to  800  feet  elevation,  and 
extending  along  coast  to  San  Luis  Obispo  County. 

LowEB  CALiroBNiA. — Coast  between  Bnsenada  and  San  Quentin  and  on  Cedros  Island. 


Fig.  25. — Pinu8  tnuricata:  a,  seeds. 

OCCURRENCE. 

In  swamps,  sandy  plains,  or  steep,  dry,  wind-swept  sandy  or  gravelly  hills  near 
sea;  best  in  peat  bogs  (watersoaked,  sandy  plains  with  heath  plants)  in  north  part 
of  range.     Very  moderate  In  demands  on  moisture  and  quality  of  soil;  thrives  In  poor, 
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dry,  gravelly  sand,  In  peat  bogs,  and  grows  also  in  cold  clay  soils.  Occurs  !n  pure  and 
mixed  stands.  On  sandy  plains  and  gravelly  slopes,  in  pure,  crowded  stands  of  slender 
trees.  On  cold  clay  soils,  often  with  coast  form  of  lodgepole  pine  and  Gowen  cypress; 
sometimes  also  mingled  with  live  oaks,  Douglas  fir,  California  laurel,  wax  myrtle,  and 
madrofia. 

Climatic  Conditions. — ^Temperature  of  range  rarely  below  25*  or  above  95*  P.  Rain- 
fall, from  20  inches  in  north  to  11  inches  in  south ;  snow  almost  unlmown.  Atmospheric 
moisture,  high ;  more  than  one-third  of  days  cloudy  or  foggy. 

ToLBBANCB. — One  of  most  tolerant  pines ;  frequently  in  dense  stands  with  fairly  heavy 
crown  cover  and  soil  with  good  humus. 

Reproduction. — Good  seeder,  bearing  cones  when  quite  young  and  about  every  year. 
Seed  of  high  germination  and  with  very  persistent  vitality  (a  number  of  years)  when 
held  in  closed  cones.  Seeds  shed  tardily;  opening  of  cones  hastened  by  fire,  which  is 
usually  followed  by  dense  reproduction.  Aggressive,  extending  its  range  particularly 
over  cut  and  burned  redwood  lands  contiguous  to  it;  then  often  replacing  former  forest 
by  its  dense  growth. 

LAEIX.     LARCHES. 

The  larches,©  also  called  tamaracks,  lose  their  leaves  every  fall,  their  branches 
becoming  bare  in  winter  and  in  the  spring  putting  forth  new  foliage.  Their 
leaves  resemble  somewhat  those  of  other  conifers  in  being  needle-shaped ;  but 
they  are  really  distinct  from  all  the  rest  of  our  native  cone-bearers  in  being 
produced  in  little  brush-like  bundles,  from  12  to  40  leaves  in  each  (figs.  26  to 
28),  on  all  but  the  leading  shoots,  on  which  the  leaves  are  scattered  singly.  The 
little  bud-like  spurs  which  bear  bundles  of  leaves  are  really  aborted  or  sup- 
pressed branchlets,  which,  if  drawn  out  by  growth,  would  show  their  leaves 
disposed  as  in  the  leading  shoots.  Male  and  female  flowers  are  borne  singly 
on  the  same  branches  or  twigs  of  the  previous  year's  growth.  The  male,  or 
pollen-bearing,  flowers  are  small,  rounded,  or  elongated  yellow-green  bodies 
about  the  size  of  a  small  pea,  and  are  borne  naked ;  the  female  flowers,  which 
produce  cones  and  seeds,  are  also  small,  but  are  scaly.  They  are  usually  bright 
purple  or  red,  and  are  accompanied  by  a  bundle  of  leaves. 

The  cones  of  larches  mature  in  a  single  season  and  often  remain  on  the  trees 
for  one  or  several  seasons.  Two  winged  seeds  are  borne  under  each  of  the  thin 
cone  scales.  Larch  cones  open  shortly  after  they  are  matured  and  shetl  their 
seed.  Seed-leaves,  5  to  6  or  7.  Succeeding  these  the  young  stem  bears  single 
scattered  leaves,  as  do  also  the  leading  shoots  of  branches.  This  manner  of 
leaf  growth  continues  for  several  years,  and  then  the  seedling  begins  to  pro- 
duce the  adult  clusters  of  leaves. 

The  larches  are  Important  forest  trees.  They  produce  straight,  tall  stems,  the 
wood  of  which  Is  strong,  moderately  durable,  and  especially  useful  for  round 
and  pole  timber,  as  well  as  for  saw  timber. 

At  least  three  species  of  larch  Inhabit  the  United  States.  One  is  found 
mainly  in  northeastern  United  States  and  the  Canadian  provinces,  extending 
westward  to  southern  Alaska.  The  two  others  Inhabit  the  northwestern  United 
States,  extending  northward  into  Canada.  A  fourth  si)ecieo  is  probably  confined 
to  Alaska. 

Western  Larch. 

Larix  occidentalis  Nuttall. 

DISTINGUISHING   CHARACTERISTICS. 

Western  larch  is  the  largest  and  most  massive  of  North  American  larches. 
Its  straight  trunks  grow  ordinarily  to  a  height  of  from  100  to  180  feet  and  to 

oThe  name  Larch  (from  Larix)  Is  properly  applied  only  to  trees  of  the  genus  Larix. 
During  the  last  twenty-five  years,  however,  "larch"  has  been,  and  still  Is,  applied  by  lum- 
bermen and  woodsmen  to  the  noble  fir,  Abies  nohiJis.  This  tree  Is  a  true  fir  or  "  balsam  " 
and  In  no  way  directly  related  to  the  larches.  The  use  of  "  larch  "  as  a  name  for  this 
tree  should  be  discontinued.     It  has  led  to  much  confusion. 


FOBEST  TBEES  OP  THE  PACIFIC  SLOPE. 


69 


a  diameter  of  3  or  4  feet  Not  infrequently  trees  reach  a  height  of  over  200 
feet  and  a  diameter  of  from  5  to  8  feet  The  tapering  trunks  are  clear  of 
branches  for  from  60  to  100  feet  or  more,  while  the  crown  is  a  narrow  short . 


Fig.  26. — Larix  occidentalia :  a,  seed. 

pyramid  running  up  to  a  slender  point  The  crown  is  very  open  and  carries 
comparatively  few  small,  horizontal  branches,  which  appear  thinly  clad  with 
leaves.    Trees  growing  in  specially  favorable,  protected  situations  have  rather 
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long,  narrow  crowns  with  more  or  less  weeping  branches.  Middle-aged  and  old 
trunks  have  reddish  cinnamon-brown  bark,  extremely  thick  (3  to  6  inches), 
deeply  furrowed  near  the  base  of  the  tree,  where  the  ridges  are  strikingly 
massive;  20  or  more  feet  above,  it  is  much  thinner  and  less  deeply  furrowed. 
The  exceedingly  thick  bark  of  old  and  of  half -grown  trees  is  a  most  important 
protection  against  fire.  Very  many  large  trees  bear  evidence  of  having  passed 
through  a  number  of  destructive  forest  fires  without  damage  to  their  vitality. 
The  bark  of  young  trees  and  branches  is  thin,  scaly,  and  dark  or  grayish  brown. 
The  color  of  the  foliage,  a  pale  yellowish  green,  becoming  a  bright  lemon-yellow 
In  late  fall,  distinguishes  the  trees  from  their  associates.  The  leaves,  flatly 
triangular  and  distinctly  ridged  or  keeled  on  their  inner  face,  are  from  about 
1  inch  to  nearly  2  inches  in  length.  In  cross-section  they  show  a  single  flbro- 
vascular  bundle  in  the  center  and  no  resin  ducts.  The  number  of  leaves  in  a 
cluster,  ranging  from  14  to  about  30,  can  not  be  depended  upon  as  a  distinctive 
character.  The  cones  (fig.  26)  mature  In  one  season  and  are  ripe  early  in 
August.  They  open  soon  afterwards  and  shed  their  seeds  (fig.  26,  o),  which 
are  light  chestnut  brown.  By  the  end  of  October  or  November  the  cones  have 
fallen  from  the  trees.  Cones  vary  from  about  1  to  li  inches  In  length;  their 
foot-stalks  are  very  short  Cone  scales  usually  with  a  dense  coating  of  delicate 
whitish  woolly  hairs  on  the  outside,  below  their  centers.  Seed-leaves,  as  a 
rule,  6.  Wood,  dear  reddish  brown,  heavy,  and  fine-grained;  commercially 
valuable.  It  is  very  durable  in  an  unprotected  state,  differing  greatly  in  this 
respect  from  wood  of  the  eastern  larch. 

Longevity. — Long-lived,  attaining  an  age  ordinarily  of  from  300  to  500  years, 
while  the  largest  trees  are  probably  from  600  to  700  years  old.  Trees  from  16 
to  20  inches  in  diameter  are  from  2r)0  to  300  years  old.  Further  records  of  its 
age  limits  are  required. 

BANGE. 

High  valleyR  and  mountain  slopes  of  southeastern  British  Columbia,  northwestern 
Montana,   northern    Idaho,    Washington,    and    sout^^ward    to    Oregon. 

WA.SIIINGTON. — Mountains  of  northeastern  part.  Blue  Mountains,  and  southern  part  on 
east  side  of  Cascades.  Not  detected  north  of  Omak  Creek  (eastern  tributary  Okanogan 
Ulyer  in  north  central  Oregon,  latitude  48°  16') »  nor  in  Cascades  north  of  head  of 
Teshastin  Creek  (tributary  Wenache  River,  latitude  47*  30').  Mount  Rainier  National 
Forest,  2,200  to  5,000  fppt  on  divide  l>etween  Natches  and  American  rivers ;  also  on  upper 
Natches,  Tioton,  upi;er  Yalcima,  Atanuni,  Klickitat,  and  White  Salmon  watersheds,  and 
on  Mount  Adams.  Colville  National  Forest,  northward  from  Columbia  Ulver  to  4,000 
feet  in  Kettle  Range.  (Jeneral  in  Washington  addition  to  Priest  River  National  Forest ; 
.  Columbia  River  in  latitude  40°  to  49°,  and  on  Kamiak  Butte,  near  Pullman  (eastern 
part  State).  Occasional  stands  in  Blue  Mountains  of  Wenaha  National  Forest,  at  2,700 
to  6,000  feet. 

Okkqon.-;— Blue  and  Wallowa  mountains,  and  Cascades  southward  to  head  of  Squaw 
Creek  (T.  16  «.,  R.  9  E.,  lat.  44°  8').  Cascades,  mainly  on  east  side,  but  extending 
across  divide  for  short  distance,  along  west  side,  from  township  4,  south  (south  of 
Mount  Hood)  to  head  of  Clackamas  River  (T.  6  S.).  On  north  (at  2.000  feet  to  4,600 
feet),  east,  and  south  sides  of  Mount  Ilood  and  southward,  on  east  side  of  Cascades,  to 
Tamarack  Mountain  (T.  6  S..  R.  9  F:.)  ;  here  very  abundant.  Found  next  on  Me- 
tollus  River  (T.  12  S.,  R.  9  E.),  southeast  sides  of  Mount  Jefferson,  thence  extend- 
ing southward  to  head  of  Squaw  Creek  (T.  16  S.,  R.  9  E.),  the  southniost  limit  now 
known.  In  Blue  Mountains,  on  both  sides  of  north  and  south  ranges  (included  in  eastern 
division  of  Blue  Mountains  National  Forest),  at  5,000  to  6,000  feet;  southward  to  head 
of  John  Day  River,  and  westward  to  township  30  east.  Eastward  through  Wallowa 
Mountains  to  Big  and  Little  Sheep  Creeks  (T.  46  and  47  E.,  R.  3  and  4  S.)  nearly  to  the 
Idaho  line. 

The  detailed  range  of  western  larch  in  Montana  and  Idaho  will  be  dealt  with 
in  a  later  bulletin. 

OCCXJBBENCE. 

Mountain  slopes,  preferring  north  and  west  exposures — stream  bottoms,  valleys,  and 
flats;   rare  in   canyon   bottoms  and  on   mountain   summits.     Exacting   in   requirements 
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of  soil  moisture ;  best  in  deep,  fresh,  porous  soils,  but  thrives  on  low,  moist  sites  and  in 
dry,  gravelly  soils. 

Sometimes  forms  pure  stands,  bat  usually  in  mixed  stands.  Its  best  growth  is  in 
northeastern  Washington,  northern  Idaho,  and  northwestern  Montana,  where  It  often 
occurs  In  pure  open  forests  in  valleys  and  slopes.  In  the  Blue  Mountains  of  Washington 
and  Oregon,  on  typical  flats.  Here,  also,  areas  of  this  larch  and  lodgepole  pine  are  inter- 
spersed through  the  forest  of  Engelmann  spruce,  white  and  lowland  firs,  and  Douglas 
fir ;  the  sllvical  characteristics  of  larch  and  lodgepole  pine  appear  very  similar  in  view  of 
common  association.  Of  largest  size  at  lower  elevations  along  Priest  River  (Idaho),  in 
mixture  with  western  white  pine,  western  red  cedar,  Douglas  fir,  western  hemlock,  Engel- 
mann spruce,  and  lowland  fir.  It  is  a  more  important  part  of  Douglas  fir  forests  some- 
what higher  up,  where  it  is  associated  also  with  lodgepole  and  western  white  pines, 
lowland  and  alpine  firs,  Engelmann  spruce,  cottonwoods,  and  birches.  In  Bitterroot 
mountains  (northern  Idaho),  in  pure  stands  or  with  slight  admixtures  of  Douglas  fir  and 
western  yellow  pine. 

Climatic  Conditions. — Seasonal  precipitation,  from  about  20  to  about  30  inches, 
with  a  moderately  heavy  snowfall  remaining  on  ground  until  summer.  Rains  frequent 
in  spring  and  fall,  but  summers  hot  and  dry. 

TOLERANCB. — Very  intolerant  of  shade  throughout  life;  probably  demands  even  more 
light  than  western  yellow  pine.  This  intolerance  partly  compensated  for  by  early  rapid 
height  growth,  which  carries  it  above  suppressing  heavier-foliaged  associates.  Appears 
more  tolerant  on  moist  than  on  dry  soils.  In  moist  sites  it  grows  In  fairly  dense  stands, 
and  is  tall,  with  a  clear  bole,  and  its  lower  branches  are  early  killed  and  dropped ;  while 
on  drier  soils  open  stands  or  isolated  trees  occur  with  branches  often  retained  to  the 
ground. 

Rrprodcction. — A  prolific  seeder,  but  locally  variable  in  seed  production ;  sterile 
periods  of  from  one  to  several  seasons  are  likely  to  intervene.  Rarely  bears  seeds  as 
early  as  the  25th  year,  but  begins  to  bear  prolifically  at  40  or  50  years.  Seed  has  a 
fairly  high  rate  of  germination  and  moderately  persistent  vitality.  The  thin  scales  of 
ripe  cones  open  and  close  very  readily  with  alternate  dry  and  wet  weather,  so  that  the 
period  and  the  rapidity  of  seed  dispersion  vary  somewhat  with  local  climatic  conditions. 
Usually  much  seed  is  shed  on  snow.  Abundant  moisture  required  for  germination  and 
growth  of  seedlings.  The  chief  competitor  of  larch  Is  lodgepole  pine,  both  finding  suit- 
able seed  beds  in  burned-over  areas  with  exposed  mineral  soil,  where  the  kind  of  repro- 
duction depends  upon  whether  larch  or  pine  has  seeded  first.  If  lodgepole  pine  has  the 
start,  it  shades  out  the  more  intolerant  larch.  If  both  species  start  together,  larch  may 
preserve  its  numerical  importance  in  the  stand  by  more  rapid  growth.  Its  light  foliagiS 
can  not  prevent  the  growth  of  the  pines,  or  of  spruce  and  firs,  and  the  typical  occur- 
rence of  larch  in  mixed  stands  is  a  result.  Favorite  areas  for  pure  larch  reproduction 
are  those  so  thoroughly  burned  over  as  to  preclude  the  immediate  heavy  reproduction  of 
lodgepole  pine. 

Alpine  Larch. 

L(iri>  JyaUii  I'arlntore. 

DISTINOtriSIIING    CHARACTERISTICS. 

The  strictly  alpine  habitat  of  Alpine  larch  serves  very  largely  to  distinguish 
it  from  the  Western  larch,  which  it  resembles  (n  some  features.  It  is  stuntetl  in 
appearance,  from  .TO  to  40  feet  high  and  from  10  to  24  inches  in  diameter,  with  a 
long,  broadly  pyramidal,  polnteil  crown.  Some  of  the  branches  are  veiy  long  and 
big,  forming  an  open  unsymmetrical  crown.  Somewhat  larger  trees  are  some- 
times found.  As  a  rule,  the  ends  of  the  branches  turn  upward,  but  frequently 
they  droop  cons[)icuously,  while,  in  contrast  with  the  brittle  branches  of  Western 
larch,  they  are  tough  and  withy.  A  notable  character  of  the  new  branch  shoots 
is  their  dense  coating  of  white,  fine  wool,  w^hlch  Is  retalne<l,  more  or  less,  for 
two  seasons,  and  from  which  the  tree  gained  the  name  of  "  woolly  larch." 
Trunks  are  clear  of  branches  for  only  about  one-third  or  one-half  the  tree's 
height,  and,  as  a  result  of  exposure,  are  often  crooked  or  bent.  The  bark  of 
mature  trees  Is  rarely  more  than  seven-eighths  of  an  Inch  thick.  It  Is  Indis- 
tinctly furrowed ;  the  Irregular,  flat  ridges  of  loose  scales  are  .deep  purplish  or 
reddish  brown.  On  young  trees  the  bark  is  usually  unbroken  until  they  are  5 
or  G  Inches  In  diameter.  Previously  It  Is  ashy  gray,  as  are  the  crown  branches 
of  older  trees.    The  foliage  Is  distinctly  light  bluish-green,  turning  bright  lemon- 
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yellow  late  in  autumn,  when  it  is  readily  detected  by  its  color  on  distant  high, 
inaccessible  i^eaks  and  crests.  The  leaves,  from  30  to  40  or  more  in  a  cluster, 
are  more  or  less  4-angled,  and  about  1  inch  to  If  inches  in  length.     A  cross- 


Fig.  27. — Larix  lyalUi:  a,  seed. 

section  shows  one  resin-duct  in  each  of  the  two  angles  of  the  leaf.  The  cones 
mature  in  one  season  and  are  ripe  early  in  August,  opening  soon  afterwards  and 
shedding  their  seed.    By  late  autumn  the  cones  have  all  fallen  from  the  trees. 
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They  are  from  about  11  to  2  inches  long  (fig.  27).  The  bristly  bracts  that  pro- 
ject from  among  the  cone  scales  are  a  deep  purple.  The  cone  scales  are  de^ 
purple-red,  and  their  margins  have  a  fringe  of  tangled,  fine  white  wool,  as  do, 
more  or  less,  the  outer  surfaces  of  the  scales.  The  seeds  (fig.  27,  a)  are  pale 
reddish  brown.  Seed-leaves,  usually  5.  Wood,  clear  red-brown  or  deep  orange- 
brown  ;  fine-grained,  heavy,  hard,  and  tough ;  suitable  for  use,  but  not  used  com- 
mercially. 

LoNOEvrry. — ^Long-lived,  attaining  an  age  of  from  400  to  600  years.  Exception- 
ally large  trees  are  doubtless  650  to  700  years  old,  or  even  older.  Trees  from 
16  to  18  inches  in  diameter  are  from  470  to  510  years  old.  Age  limits  Imperfectly 
known. 

RANGE. 

Timber  line  tree.  Continental  Divide  in  weslern  Alberta  and  eastern  British  Columbia ; 
northern  Montana  and  southward  to  head  of  Middle  Fork  of  Sun  River  and  Pend  Oreille 
I'ass ;  northern  Idaho,  and  southward  to  Nez  Perces  Pass  and  Lochsa-Selway  Divide ; 
northeastern  Washin^on  and  Cascades  of  Washington  and  Oregon,  southwai'd  to  Mount 
Hood.     Range  still  imperfectly  known. 

British  Columbia  and  Alberta. — Eastern  and  western  slopes  of  Continental  Divide, 
at  6,500  to  7.000  feet,  and  northward  to  Mount  Hector  (near  Laggan)  ;  eastward  to 
Cascade  in  Bow  River  Valley,  and  westward  to  southern  Selkirk  Range  (between 
Kootenai  Lake  and  head  of  St.  Marys  River,  a  branch  of  Kootenai  River)  and  Galton 
Range  (near  Tobacco  Plains,  between  Continental  Divide  and  Kootenai  River),  just 
north  of  Canadian  boundary. 

Washington. — Both  sides  of  Cascades  and  high  mountains  of  northeastern  part  of 
State.  Not  detected  in  Blue  Mountains,  Olympics,  nor  in  coast  ranges.  In  Cascades, 
from  latitude  49**  southward,  probably,  throughout  the  range,  but  abundant  only  to  head 
of  Icicle  Creek  (tributary  Wenache  River),  at  6,000  to  7,400  feet;  on  Mount  Stuart  and 
Wenache  Mountains.  On  east  side  of  Cascades,  in  Washington  National  Forest,  at 
5,800  to  7,100  feet;  abundant  north  of  Lake  Chelan  at  State  Pass — about  6,000  feet  at 
War  Creek  Pass — 6,700  feet,  on  divides  both  sides  of  Stebekin  River  from  Lake  Chelan 
to  head  of  basin;  south  of  Lake  Chelan,  on  Pyramid  Peaks  at  elevations  between  6,500 
to  7,000  feet,  and  In  Emerald  Basin  at  5,000  feet. 

Oregon. — ^Rare  in  Cascades  and  southward  to  Mount  Hood. 

The  detailed  range  of  this  tree  in  Idaho  and  Montana  will  be  dealt  with  in  a 
future  publication. 

OCCUBRENGE. 

Timber  line  tree,  of  high  mountain  slopes  and  plateaus,  showing  preference  for  north 
aspects  and  often  for  passes  and  sheltered  sides  of  crests,  and  for  divides.  Very  mod- 
erate in  soil  requirements,  growing  in  rockiest  soil  and  in  crevices  of  rugged  granite 
slopes,  provided  there  is  abundant  soil  moisture.  Occurs  as  scattered  individuals,  in 
small,  pure  groves,  or  in  open  stands  with  white-bark  pine,  black  hemlock,  alpine  fir, 
and  Engelmann  spruce. 

Climatic  Conditions.— Best  climatic  environment  where  there  is  heavy  snowfall, 
beginning  early  and  remaining  well  into  the  summer.  Hardier  than  other  alpine  asso- 
ciates. In  moist  basins  ascending  higher  and  showing  more  vigor,  while  its  light  foliage, 
compact,  strong  trunk,  and  firmly  anchored  root  system  enable  it  to  withstand,  without 
serious  damage,  the  rigors  of  high  and  bleak  summits. 

TOLERANCE. — Like  western  larch,  very  Intolerant  of  shade. 

Reproduction. — Little  is  known  definitely  of  the  seeding  habits.  Sometimes  pro- 
duces cones  abundantly,  but  apparently  at  infrequent  and  irregular  Intervals.  Repro- 
duction in  the  United  States  generally  poor,  and  seedlings  or  saplings  are  not  numerous. 

Tamarack." 

Larix  laricina  (Du  Roi)  Koch 

DISTINGUISHING   CHARACTERISTICS. 

In  the  far  Northwest,  where  tamarack  enters  the  Pacific  region,  it  Is  a  small 
treo  often  from  0  to  10  feet  high  and  from  1  to  3  inches  in  diameter.     East  of 

•  Since  the  manuscript  of  this  bulletin  went  to  printer  Mr.  W.  F.  Wight  has  published 
the  following  new  species  of  larch  from  Alaska.     His  illustration  of  thp  tree  is  repro- 
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the  Canadian  Rockies  and  in  the  Great  Lalces  country,  trees  from  60  to  80  feet 
high  and  from  20  to  24  inches  in  diameter  were  once  common,  but  are  now 
much  rarer,  the  largest  trees  being  seldom  over  50  feet  high  and  12  or  14  inches 
thick.  It  has  a  single  straight,  slightly  tapering  trunk,  and  a  narrow,  sharply 
conical  crown  of  slender,  horizontal  branches,  which,  during  the  first  25  or  30 
years,  and  in  the  usual  dense  stands,  extend  down  to  the  ground.  Later  the 
trunks  are  clear  of  branches  for  one-half  or  two-thirds  of  their  length.  The 
thin,  scaly  bark  is  reddish  brown,  but  outwardly  more  or  less  weathered  to  an 
ashy  brown.  Twigs  of  a  season's  growth  are  smooth,  and  whitish  at  first,  but 
in  winter,  dull  yellowish  brown.  Mature  leaves  (fig.  28),  scattered  singly  on 
vigorous  leading  shoots  but  elsewhere  in  clusters  of  about  12  to  20,  are  indis- 
tinctly triangular  in  cross-section — convex  on  the  top  side,  with  a  ridge  beneath — 
and  about  i  inch  to  li  inches  long.  In  cross-section  the  leaf  shows  2  minute 
resin-ducts  close  to  its  outer  edges.  Cones  (fig.  28)  are  matured  In  early 
autumn  of  one  season,  are  pale  russet-brown,  as  are  the  minute  winged  seeds 
(fig.  28,  /),  which  e8cai)e  slowly  from  the  gradually  opened  cone-scales  during 
late  autumn  or  early  winter ;  probably  the  upright  position  of  the  cone  prevents 
the  rapid  escai^e  of  the  seeds  usual  from  pendent  cones.  Seed  leaves  5,  sharp- 
pointed,  and  about  i  an  inch  long.  Wood,  pale  yellowish  brown;  in  larger 
trees,  with  rather  thin  layer  of  whitish  sapwood;  fine-grained  or  moderately 
coarse-grained,  according  as  the  trees  are  grown  in  dense  or  open  stands; 
rather  hard  and  heavy,  and  elastic,  used  commercially  chiefiy  for  poles  and  ties. 
Longevity. — The  largest  trees  are  from  150  to  180  years  old,  while  trunks 
from  10  to  12  inches  through  are  from  60  to  75  years  old.  .  Further  records  of 
longevity  are  desirable. 


diiced  here  (fig.  28a),  topether  with  lila  description  and  notes.  The  writer  has  not  been 
able  to  critically  study  the  specimens  upon  which  this  species  is  based.  In  the  absence 
of  previous  evidence  to  the  contrary,  a  form  of  L.  laricina  has  been  held  to  be  the  larch 
commonly  met  with  in  Alaska.  It  is  not  at  all  unlikely,  however,  that  the  Alaskan  tree 
is  distinct,  but  the  exceedingly  close  relationship  of  this  tree  with  L.  laricina,  as  shown 
by  the  form  of  the  cone  scales  and.  bracts  from  specimens  representing  both  species  (figs. 
28  and  28a)  suggests  that  further  study  should  be  made  of  these  trees,  especially  in  the 
field. 

Alaska  Labch.    Lari^  alaskensia  Wight,  sp.  nov. 

"A  small  tree,  attaining  a  maximum  height  of  about  0  m.  and  a  diameter  of  20  cm. ; 
leaf-facicles  at  the  ends  of  branches  3  to  5  mm.  long;  leaves  pale  green,  5  to  20  mm. 
long,  about  5  mm.  broad,  rounded  on  the  upper  surface,  slightly  keeled  on  the  lower; 
cones  borne  at  the  ends  of  lateral  branchlets  3  to  5  mm.  long,  ovoid  or  short-oblong,  10 
to  15  mm.  long,  0  to  12  mm.  broad ;  cone  scales  slightly  longer  than  broad,  the  larger 
ones  8  to  10  mm.  long,  7  to  0  mm.  broad,  rounded  at  the  apex,  abruptly  contracted  toward 
the  base;  bracts  of  the  cone  about  one-third  as  lotag  as  the  cone  scales,  ovate,  acute; 
flowers  not  seen. 

*'  Distribution, — Upper  Euskowim  River  to  the  Yukon  and  Tanana  rivers. 

**  Type-specimen:  No.  370,803,  U.  S.  Nat.  Mub.  ;  collected  August  6,  1902,  at  Tanana, 
Alaska,  by  A.  J.  Collier  (No.  117). 

*'  Larir  alaskensis  differs  from  L.  laricina  in  its  usually  shorter  leaves,  but  more  par- 
ticularly in  its  cones.  The  cone  scales  are  longer  in  proportion  to  their  breadth;  the 
bracts  of  the  cone  scales  are  ovate  and  without  a  projecting  mucronate  point  at  the  apex, 
while  L.  laricina  has  bracts  short-oblong  to  nearly  orbicular  in  outline,  and  commonly 
emarginate  or  lacerate  on  either  side  of  a  mucronate  projection  at  the  apex.  From  L. 
dahurica,  the  most  closely  related  Asiatic  species,  it  differs  In  Its  usually  shorter  leaves, 
in  its  smaller  cones,  with  the  cone  scales  less  widely  spreading  in  dried  specimens,  and  in 
its  narrower  cone  bracts. 

"Between  the  Yukon  and  Cook  Inlet. — Upper  Kuakokwim,  Herron,  August,  1899; 
Tanana  Valley,  east  of  Cantwell  River,  Brooks  &  Prlndle,  August  27,  1902;  Kaltag,  on 
the  Yukon,  Collier,  1902  (No.  147)  ;  Tanana,  Collier.  1902  (Nos.  117,  118)  ;  Weare, 
Georgeson.  1900  (No.  6)." — Reprinted  from  Smithsonian  Miscellaneous  Collections  (Quar- 
terly Issue),  volume  50,  174,  PI.  xvil.     Published  .Tuly  10,  1907.) 
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Newfoundland  and  Labrador  to  northern  Pennsylvania,  northern  Indiana,  Illinois,  cen- 
tral Minnesota ;  northwestward  to  Hudson  Bay  and  Alaska  nearly  to  Bering  Sea. 


Fig.  28. — Larix  laricina:  a,  scale  at  base  of  cone;  6,  scale  near  base;  r,  scales  from 
center  of  cone;  d,  scales  near  top  of  cone;  c,  top  scale  of  cone;  all  IJ  natural  size; 
f,  seed  natural  size. 

YrKON  AND  Alaska. — I*aclflc  slope  of  Rocky  Mountains  in  Yukon  territory  and  Alaska, 
crossing  Rockies  on  Liard  River  at  about  latitude  5!)",  and  extending  up  Dease,   upper 
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Llard,  and  Francis  fivers  nearly  to  Flnlayson  Lake  (lat  61*  35').  Locally  noted  on 
Francis  Lake,  Francis  River  at  mouth.  Reappears  in  central  Alaska  (long.  145**  45'  to 
158°  40')  In  valley  of  lower  Yukon,  upper  Koyokuk,  Tanana,  and  Upper  Kuskokwim  rivers, 
extending  north  to  latitude  67"  on  Koyukuk  River  and  south  to  headwaters  of  Kuskokwim 
River  (lat.  63")  ;  extends  from  river  valleys  to  1,650  feet.     Locally  noted  on  Yukon  from 


Fig.  28a. — Larix  alofikcnais:  a,  fruiting  branch ;  &, 
with  ovules ;  d,  bract  of  cone  scale — enlarged ;  c, 
cana — enlarged. 


back  of  cone  scale;  c,  a  cone  scale 
bract  of  cone  scale  of  Lariw  ameri- 


Kaltag  near  Norton  Bay  (long.  158"  40')  at  least  up  to  mouth  of  Tanana ;  Minook  Creek 
(southern  tributary  Yukon  above  Tanana)  ;  upper  Koyukuk  River  from  Hetties  down  at 
least  to  Bergman  ;  Tanana  River  and  tributaries  as  follows :  Main  valley,  one  patch  bo 
tween  Goodpastor  and  Salcha  rivers  (lat.  145"  45',  east  limit  now  known),  Salcha 
River,  two  patches  on  small  tributaries :  Cantwell  River,  one  patch  on  east  side  near 


FOREST  TREES  OF  THE   PACIFIC  SLOPE.  ^  77 

mouth ;  Kantishna  River,  one  patch  between  head  and  Toklat  River ;  Tolovana  River,  two 
patches  on  north  tributaries ;  Balcer  Creek,  one  patch  on  head  tributary ;  Kuskokwim 
River,  noted  on  its  tributary  Tonzona  River.    Also  reported  from  upper  Copper  River. 

The  detailed  range  of  tamarack  east  of  the  Pacific  region  will  be  dealt  with 
in  a  future  bulletin. 

OCCUKBENCE. 

Most  abundant  In  sphagnum  swamps  and  muskegs,  but  of  largest  size  on  better  drained 
margins  of  swamps  and  lakes,  moist,  porous  benches,  and  bottomlands;  thrives  also  on 
well-drained  hillsides.  In  parts  of  British  Columbia,  characteristic  of  damp,  cool,  north 
slopes.  Grows  on  shallow,  moist  soils  of  nearly  every  consistency,  from  stiff  clay  to 
coarse  sand.  Thrives  on  moderately  retentive  loams,  especially  those  with  rich  leaf 
mold.  Occurrence  in  saturated  sofl  seems  to  indicate  not  a  special  requirement, 
but  ability  to  exist  where  other  species  more  tolerant  of  shade  can  not  grow.  It  does 
not  do  well  where  its  roots  are  constantly  submerged.  Near  confluence  of  Tanana  and 
Yukon  rivers  In  Alaska  It  occurs  in  open  scattering  stands,  while  in  its  eastern  range  it 
forms  rather  dense,  pure  growths.  At  best,  the  crown  cover  is  never  very  dense.  Com- 
monly associated  In  mixed  stands  with  black  spruce,  black  cottonwood,  alder,  and  willows. 
Other  far  northwestern  associates  have  not  been  determined. 

Climatic  Conditions. — With  the  widest  range  of  all  American  conifers,  it  experiences 
great  diversity  of  climate.  In  the  Atlantic  region.  It  grows  In  a  humid  climate  with 
frequent  fogs  and  an  annual  precipitation  of  from  30  to  50  inches ;  and  seasonal  temper- 
ature is  moderate— 30**  or  over  100"  F.  being  rare.  But  In  north  British  Columbia  and 
Alaska  It  is  subjected  to  great  seasonal  ranges  of  temperature  and  to  pronounced  atmos- 
pheric dryness;  temperature  falls  to  —60"  or  —80"  F.  during  winter  and  often  goes 
above  100"  F.  in  summer.  The  precipitation  may  be  as  low  as  12  inches,  and  the  growing 
season  for  tender  vegetables  may  not  exceed  three  weeks. 

Tolerance. — Requires  a  great  deal  of  light  throughout  life,  and  at  no  time  endures 
heavy  shade. 

Reproduction. — Frequent  and  abundant  seeder.  Some  seed  is  borne  annually,  but 
especially  abundant  production  occurs  about  every  2  to  4  years.  Seed  have  only  moderate 
rate  of  germination  and  moderately  persistent  vitality.  Young  trees  often  produce 
cones  when  from  10  to  20  years  old.  Conditions  favorable  to  germination  and  growth 
are  fresh  organic  or  mineral  soil,  with  a  protecting  cover  of  spare  grass  or  herbs. 
Seedlings  require  this  slight  protection  at  first,  and  then  grow  fairly  rapidly  in  height, 
so  that  they  persist  in  mixture  with  more  tolerant  but  slower  growing  species  of  the 
same  age. 

PIGEA.     SPRUCES. 

The  spruces  are  evergreen  trees  with  sharp-pointed,  pyramidal  crowns  and 
conspicuously  straight,  tapering  trunks.  The  branches  grow  in  regularly  dis- 
tant circles.  Tlieir  stiff,  often  very  keenly  pointed,  single  leaves  have  a  char- 
acteristic spiral  arrangement  on  the  branches,  to  which  those  of  each  season's 
growth  adhere  for  from  about  seven  to  ten  years.  All  but  two  of  the  North 
American  species  have  more  or  less  distinctly  4-angled  leaves.  Of  the  excep- 
tions, one  species  has  flat  and  only  indistinctly  4-angled  leaves,  while  the  other 
si>ecies  has  flat-triangular  leaves.  Male  and  female  flowers  are  borne  on  the  same 
tree  and  on  twigs  of  the  previous  year's  growth.  Male  flowers,  pollen-bearing 
only,  are  drooping,  yellow,  bright  purple,  or  rose-red,  long  or  short  cylindrical 
bodies  (about  three-fourths  Inch  to  1  inch  by  one-fourth  to  one-half  inch), 
while  the  female  flowers,  which  produce  cones  and  seed,  are  erect,  yellowish- 
green  or  bright  red  bodies  of  similar  form,  from  three-fourths  inch  to  about 
li  inches  in  length  by  one-fourth  to  nearly  three-fourths  inch  in  diameter. 
The  cones,  which  are  matured  in  one  season,  are  cylindrical  or  egg-shaped, 
always  drooping  or  bent  downward  (figs.  29-33).  Most  spruces  bear  their  cones 
at  the  extreme  top  of  the  crown,  while  some  bear  cones  only  on  branches  of 
the  upper  half  of  the  crown.  After  shedding  their  seed,  in  early  or  late  fall, 
the  cones  either  drop  from  the  trees  by  spring  or  remain  on  the  branches  for 
a  number  of  years.  The  scales  of  spruce  cones  are  thin  and  without  prickles, 
in  contrast  to  the  thick,  strong  cone  scales  of  pines,  which  often  have  sharp, 
strong  prickles.  The  scales  are  firmly  attached,  as  in  the  pines,  to  a  woody 
15188— OS 6 
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central  column.  They  never  fall  away  until  the  cone  is  rotted  to  pieces.  Two 
seeds  are  borne  under  each  cone  scale.  The  seeds  are  light  and  are  provided  at 
one  end  with  a  thin  wing  which  enables  the  wind  to  disseminate  them  widely. 
Seed-leaves,  sometimes  4,  but  commonly  from  5  to  about  15. 

The  spruces  are  exceedingly  important  forest  trees.  They  yield  superior 
saw-timber  and  the  even-grained  wood  can  be  used  for  a  great  many  purposes. 
For  paper  pulp  the  wood  of  these  trees  is  unsurpassed  by  any  other.  Seven 
species  are  indigenous  to  North  America,  all  of  which  are  abundantly,  or 
exclusively,  represented  in  the  United  States.  Four  are  distributed  over  the 
western  half  of  the  United  States,  and  three  range  mainly  through  north- 
eastern United  States  and  Canada,  while  two  of  these  extend,  almost  entirely 
in  Canada  from  the  Great  Lake  region,  into  Alaska. 

Engelmann  Spruce. 

Picca  engelmanni  Engelmann.<» 

DISTINGUISHING  CHARACTERISTICS. 

In  dense  stands  Engelmann  spruce  has  a  straight,  clean  trunk  with  a  close, 
very  short,  narrowly  pyramidal  crown  of  small  branches ;  the  upper  part  of  the 
crown  has  exceedingly  short  sprays,  forming  a  narrow  spire.  Such  trees  are 
from  80  to  100  feet  or  more  in  height,  and  from  18  to  36  inches  in  diameter. 
Larger  trees  occur  sometimes.  Singly,  or  in  an  open  stand,  it  forms  a  similar 
but  longer  crown,  with  drooping  lower  branches  which  may  extend  down  to  the 
ground.  Such  trees  are  usually  from  60  to  80  feet  high  with  very  tapering 
trunks,  and  if  exposed  to  heavy  winds,  the  lower  branches  are  often  long  and 
stout  From  all  of  the  main  horizontal  branches  hang  numerous  tassel-like 
side  branchlets  which  give  the  tree  a  very  compact  appearance.  At  high  altitudes 
it  is  often  not  more  than  2  or  4  feet  high.  A  spike-like  stem  bears  a  few  sliort 
densely-leaved  branchlets  while  enormously  long  branches  spread  over  the 
ground  from  the  base  of  the  trunk.  The  foliage  is  a  deep  blue-green,  on  some 
trees  with  a  decidedly  silvery  or  whitish  tinge.  This  silvery  tinge  Is  very 
marked  on  young  trees;  occasionally,  however,  large  and  moderately  old  trees 
still  retain  it.  The  bark  becomes  scaly  even  on  rather  young  trees.  On 
maturer  trunks  it  is  thin,  dark  purplish-brown  or  russet-red,  and  outwardly 
composed  of  very  loosely  attached  small  scales.  The  4-angIed  leaves  (fig.  29) 
are  soft  to  the  touch,  usually  about  an  Inch  in  length,  but  often  longer,  and  are 
spreading  on  young  branchlets  (fig.  20)  which  do  not  bear  cones,  while  on  ooue- 
bearing  twigs  they  are  commonly  crowded  and  of  a  shorter  type ;  they  are  often  I 

crowded  and  curved  so  as  to  appear  mainly  on  the  upper  part  of  the  branchlet.  | 

The  point  of  the  leaf  is  characteristically  short  and  flat;  short  leaves  exhibit  ' 

this  more  strongly  than  do  the  longer  ones.  A  cross-section  of  the  leaf  shows  no 
resin  ducts.  A  disagreeable  odor  is  emitted  by  leaves  and  young  shoots  when 
crushed.  Young  shoots  are  more  or  less  minutely  hairy  and  may  remain  so  for 
about  three  years.  The  cones,  which  mature  in  a  single  season,  are  ripe  by  the 
middle  or  latter  part  of  August.  Most  of  them  are  borne  near  the  top  of  the 
crown.    By  October  the  seed  is  usually  all  shed.    Cones  (fig.  29)  vary  greatly 

'Dr.  George  Engelmann  did  not  name  this  tree  in  honor  of  himself.  Parry  (Trans. 
Acad.  Sci.  St.  Louis,  II,  122,  1863)  recognizing  that  the  tree  had  been  referred  by  Engel- 
mann to  Abies  nigra  (another  species),  called  It  Abies  Engelmanni,  which  proved  to  be  a 
nomen  nudum.  Later  Engelmann  (loc.  clt.,  212)  cited  Parry's  name,  and  In  doing  this 
formed  a  new  name,  Picea  engelmanni,  which  he  credited  to  Parry.  As  a  matter  of  fact, 
Parry  did  not  write  Picea  engelmanni,  consequently  Engelmann  was  the  first  publisher  of 
Picca  engelmanni,  but  certainly  not  with  a  knowledge  that  he  must  be  cited  as  its  author. 
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in  length  from  about  1  to  nearly  3  inches,  the  usual  length  being  1^  inches.  The 
cone-scales  are  also  very  variable  in  form.  They  are  commonly  narrowed  to 
squarish  ends;  sometimes  the  ends  of  the  scales  are  pointed,  and  occasionally 
rounded.  At  maturity  and  shortly  after  shedding  their  seeds,  the  cones  are 
somewhat  shiny  and  from  light  brown  to  dark  cinnamon-brown.  They  fall 
from    the   trees   during   autumn   or   early   winter.    The   small   winged   seeds 


Vjfit*-  .4fi^' 


Fig.  20. — Picea  engelmanni:  a,  leader ;  b,  side  branch  and  open  cone ;  c,  seed. 


(flg.  29,  c)  are  blackish  brown.  Seed-leaves,  6.  Wood,  light,  soft,  fine,  and 
straight-grained,  and  of  a  very  light  yellowish  to  faintly  reddish  brown  color; 
used  commerciallj'. 

Longevity. — Very  long-lived,  even  in  the  most  unfavorable  situations.     Trees 
from  16  to  22  inches  in  diameter  are  from  350  to  460  years  old.    Stunted  trees 
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of  high  wind-swept  crests,  from  3  to  5  inches  in  diameter,  are  from  150  to  200 
years  old.  Extremely  large  trees  occasionally  found  would  doubtless  prove  to 
be  from  500  to  600  years  old. 

BANQE. 

Yukon  Territory  and  British  Columbia  to  southern  Oregon  and  through  the  Rockies 
into  New  Mexico  and  Arizona.  Rocky  Mountains  of  western  Canada  from  I*eace  River 
southward  through  western  Montana  and  Idaho,  western  Wyoming,  eastern  Nevada, 
Utah,  western  Colorado,  New  Mexico,  and  Arizona;  westward  to  east  slope  of  Cascades 
in  Washinerton  and  to  west  slope  in  Oregon,  extending  southward  to  California  border. 
In  Canada,  at  elevations  from  2,500  to  6,000  feet ;  at  4,000  to  6,000  feet  in  Washington ; 
at  8.500  to  11,000  feet  in  Arizona,  and  at  8,500  to  12,500  ieet  in  Colorado. 

Western  Canada  (Yukon  Tbreitory,  British  Columbia,  Alberta). — East  slopes  of 
Rockies  in  Yukon  Territory  westward  throughout  British  Columbia  south  of  Peace  River 
plateau  (lat  55**  45')  ;  probably  only  to  inland  slope  of  Coast  Range,  and  not  in  more 
arid  parts  of  southern  interior  pinteuu  nor  on  mountains  above  6,000  feet.  Northern  part 
of  British  Columbia,  on  streams  at  2,500  to  3,500  feet,  reaching  Babine  and  McLeods 
lakes ;  northern  limits  not  yet  determined.  Eastern  limit  at  south  is  Cascade  Mountain 
on  Bow  River  (along  Canadian  Pacific  Railroad).  Locally  noted  at  lAggan,  Kicking  Horse 
LAke,  Rundle  Mountain  (near  Banff),  Lake  Louise,  Kamloops  Valley  (central  British 
Columbia). 

Washington. — East  slope  of  Cascades  and  northeastern  mountains ;  generally  at  4,000 
to  6,000  feet  elevation.  Washington  National  Forest  appears  to  be  mainly  on  east  side, 
at  4,000  to  6,000  feet;  In  sheltered  passes  occasionally  up  to  6,800  feet  and  down  to 
2,100  feet,  as  in  Stehekin  River  valley,  where  it  extends  westward  from  an  island  about 
5  miles  above  Lake  Chelan  to  within  15  miles  above  Lake  in  lower  edge  of  Ahiea  amabili8 
growth.  Other  eastern  limits  are  White  River  canyon  (nearly  to  reserve  line),  Stamilt 
Creek  (branch  Columbia  River  south  of  Wenache  River,  long.  120"*  20'),  and  divide 
between  Yakima  and  Columbia  rivers  (Kittitas  County),  at  4,500  to  5,200  feet.  Reported 
also  on  west  side  of  Cascades  on  headwaters  of  Skykomlsh,  Snoqualmie,  Cedar,  and 
White  rivers.  Mount  Rainier  National  Forest,  at  1,000  to  6,200  feet  elevation ;  Mount 
Rainier,  at  about  3,500  feet.  Locally  noted  as  follows:  Mount  Adams;  Early  Winter 
Creek;  Bridge  Creek,  at  4,250  feet;  Stillaquamlsh  River  below  Silverton ;  Chclan-Entiat 
Divide,  at  6,400  feet ;  peak  southeast  of  Twisp  Pass ;  tributary  Similkameen  River  near 
Windy  Pass,  at  6,125  feet ;  Rattlesnake  Creek  ;  head  of  North  Fork  of  Entiat  River,  at 
7,000  feet ;  Emerald  Basin,  south  of  Luke  Chelan,  at  5,500  feet ;  peaks  south  of  Rainy 
Pass;  Slate  Creek;  Falls  Creek;  Crater  Pass;  at  6,000  feet;  Goat  Mountain,  at  4,800 
feet;  Upper  Klickitat  River,  at  4,200  feet.  ColviUe  National  Forest,  in  basins  and 
draws,  above  4,000  feet  elevation. 

Oregon. — Cascades  southward  to  California  line ;  also  in  Blue  and  Powder  River 
mountains ;  in  north,  generally  at  3,000  to  5,500  feet,  but  at  5,500  to  8,000  feet.  In  south. 
In  northern  Cascades,  mainly  in  groups  on  east  side  of  range  in  canyons  and  on  high 
cool  slopes ;  similarly  scattered  also  on  west  side  of  range,  on  streams  down  to  2,500  feet. 
Locally  noted  on  Mount  Hood,  at  3,000  to  6,000  feet,  and  at  Badger's  Lake  and  Brooks 
Meadow,  Wasco  County.  In  southern  Cascades,  grouped  or  scattered  on  both  sides  of 
main  divide  in  canyons  and  on  damp  slopes,  at  5,600  to  8,000  feet ;  limited,  on  east  side, 
to  few  larger  canyons  and  moister  slopes,  but  sometimes,  as  in  high  country  between 
Mount  Pitt  and  Klamath  Point,  forming  75  per  cent  of  stand  in  canyon  bottoms — upper 
canyon  of  South  Fork  of  Rogue  River  (T  34  8.,  R.  5  E).  Not  on  Umpqua-Rogue  Divide, 
nor  in  Klamath  Pass,  but  reported  on  Sisklyous  (Ashland  National  Forest)  at  head- 
waters of  Ashland  Creek  (T.  40  N.,  R.  1  E)  ;  reported  also  from  north  end  of  Coast 
Range,  near  Astoria,  at  3,000  to  6,000  feet.  Blue  Mountains,  wide  ridges  and  at  heads  of 
streams,  above  3,000  feet ;  John  Day  River ;  also  in  Powder  River  Mountains  (north- 
eastern Oregon). 

OCCURRENCE. 

Tree  essentially  of  high  altitudes ;  its  presence  controlled  to  great  extent  by  supply  of 
soil  moisture,  demands  for  which  limit  its  occurrence  to  high  elevations  or  to  land  moist 
from  springs,  seepage,  or  overflow.  Lower  range  limited  to  moist  canyons  or  to  pro- 
tected north  slopes,  while  on  other  exposures  it  finds  suitable  soil  moisture  only  at 
higher  altitudes.  Owing  to  lower  temperatures  and  less  intense  light  at  north,  favorable 
moisture  conditions  occur  there  at  lower  elevations  than  in  south ;  hence  the  gradual 
lowering  of  altUudinal  range  from  8.500  to  12.000  (south)  to  6,000  feet  (north),  with 
increasing  latitude.  This  variation  is  not  consistent  throughout  the  range,  but  is  often 
Influenced  by  local  climatic  factors.  Of  merchantable  size  at  middle  and  lower  levels; 
stunted  or  depressed  at  timber  line.     Shows  little  preference  of  soil,  if  sufficiently  moist. 
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Grows  fairly  on  dry  soils,  but  usually  gives  way  on  porous  soils  to  lodgepole  pine,  Douglas 
fir,  and  to  otlier  trees  requiring  better  drainage.  Does  well  on  retentive,  fine,  loamy  soils, 
but  attains  best  growth  on  deep,  rich  soils  of  gulches  and  river  valleys.  A  shallow  root- 
system  enables  it  to  grow  on  thin  soils  of  slopes  and  on  wet  margins  of  rivers;  lakes, 
and  swamps.  Forms  extensive  pure  forests  and  also  occurs  in  mixed  stands.  Pure  stands 
are  somewhat  more  frequent  in  south  than  in  north,  where  It  chiefly  meets  trees  of  sim- 
ilar silvlcal  requirements  but  of  less  extended  southern  range.  Most  generally  with 
alpine  fir  and  sparingly  with  Douglas  fir  near  its  lower  limits.  .In  Blue  Mountains  of 
Washington  and  Oregon,  with  western  larch,  lodgepole  pine,  alpine  and  lowland  firs,  and 
Douglas  fir.  In  Washington,  occasionally  In  pure  stands,  but  usually  w^ith  amabllis  flr, 
alpine  flr,  Lyall  larch,  black  hemlock,  yellow  cedar,  and  white-bark  pine.  In  Cascades  of 
Oregon,  with  alpine,  noble,  and  amabllis  firs,  Douglas  flr,  black  hemlock,  and  lodgepole 
pine. 

Climatic  Conditions. — Subject  to  varied  climatic  conditions.  Annual  precipitation 
averages  over  25  Inches ;  is  largely  snow.  Seasonal  temperature,  with  a  minimum  In 
north  of  approximately  40°  F.,  and  maximum  of  about  95"  F.  in  south.  Daily  range  of 
temperature  great  at  upper  levels,  but  less  at  lower  altitudes  and  on  north  exposures. 
Near  timber  line  the  growing  season  Is  about  two  months,  and  freezing  occurs  almost 
nightly,  resulting  in  very  slow  growth ;  while  at  lower  elevations  the  growing  season  is 
about  four  months  and  frosta  are  less  frequent,  permitting  a  more  rapid  growth. 

TOLEMNCE. — ^Very  tolerant  of  shade,  surpassing  most  of  its  associates  in  this  res];)ect ; 
endures  years  of  shading  and  makes  good  growth  when  released  from  suppression.  Owing 
to  great  tolerance,  it  forms  close  stands  of  many  ages  and  preserves  good  forest  condi- 
tions.    Somewhat  more  tolerant  in  youth  than  In  old  age. 

Reproduction. — A  prolific  seeder  over  most  of  range.  Heavy  seed  years  occur  locally 
at  3-year  intervals.  Seed  with  high  rate  of  germination  and  persistent  vitality.  Produces 
seeds  from  about  twenty-fifth  year  to  an  advanced  age.  8eeds  germinate  best  in  moist 
mineral  soil ;  seedlings  rarely  found  in  humus.  Notwithstanding  prolific  seed  produc- 
tion, seedlings  are  not  generally  abundant.  They  are  most  numerous  in  small  protected 
openings  in  the  forest.  Liow  branches  of  isolated  trees  also  favor  germination  and 
protect  seedlings,  through  which  groups  of  trees  are  built  up,  and  which  combine  with 
other  groups  to  form  continuous  stands. 

Sitka  Spruce;  Tideland  Spruce. 
Picea  sitchensis  (Bong.)  Trautvetter  and  Mayer. 

DISTINGUISHING    CHARACTERISTICS. 

Sitka  spruce  growing  in  dense  stands  is  tall,  and  has  short  thin  open  conical 
crowns  of  small  branches  and  long  clean  trunks  of  only  moderate  taper.  In 
open  stands,  or  as  it  occurs  singly,  it  develops  a  shorter,  but  still  tall,  rapidly 
tapering  stem  with  branches  down  to  or  near  the  ground.  The  crown  is  still 
open,  narrow  and  sharp  in  its  upper  part,  but  very  broad  at  the  bottom,  where 
the  huge  branches  are  often  20  or  30  feet  long.  The  branches  have  many  hang- 
ing slender  side  branchlets  from  11  to  3i  feet  long.  It  is  a  very  large  and 
massive  tree  when  fully  grown,  attaining  a  height,  exceptionally,  of  from  160  to 
380  feet,  with  a  diameter  of  from  8  to  12  feet,  5  or  6  feet  above  ground.  Still 
larger  trees  are  reported.  Ordinarily  it  is  from  80  to  125  feet  high  and  from 
40  to  70  inches  in  diameter.  Forest-grown  trees  are  clear  of  branches  for  from 
40  to  80  feet,  or  more.  The  bases  of  big  trunks  are  swelled  by  enormous  but- 
tresses. The  bark  is  scaly  on  very  young  trees;  on  large  trees  it  is  thin  (one- 
half  inch  thick),  is  dark  purple  or  deep  reddish  brown,  and  has  big  thin,  easily 
detached  scales.  Twigs  of  the  year  are  always  smooth  and  dark  yellow-brown. 
The  foliage  is  a  bright  yellow-green.  The  bristling  habit  of  the  often  keenly- 
ix>inted  leaves,  which  stand  out  straight  all  around  the  branches  (fig.  30),  render 
it  prickly  to  the  touch.  The  leaves  are  flat,  only  very  indistinctly  4-angled, 
stiflf,  and  rather  thick.  The  cones  mature  in  one  season,  and  hang  down  con- 
spicuously from  the  branches.  They  vary  in  length  from  about  2  to  4  inches 
(fig.  30).  Soon  after  maturity,  during  early  fall,  their  thin  papery  scales  open 
and  shed  their  small  seeds  (fig.  30,  a)  in  a  short  time.    Most  of  the  cones  fall 


82 


FOREST  TREES  OF  THE  PACIFIC  SLOPE. 


from  the  trees  within  a  few  months  afterward,  when  they  are  light  yellow- 
brown.  The  small  seeds  are  characteristically  light  clay-brown,  their  compara- 
tively large,  thin  wings  adhering  to  them  tenaciously.     Seed-leaves,  from  4  to 


Fig.  30. — Picea  sitchensis:  a,  seed. 


5,  slender,  and  about  three-eighths  of  an  inch  long.  Wood  varies  greatly  in 
color,  but  it  is  commonly  a  very  pale  brown,  with  the  faintest  tinge  of  reddish. 
It  is  light,  soft,  from  fine  to  rather  coarse  grained.    It  furnishes  the  best  of 
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saw  timber,  the  large  percentage  of  clear,  straight-grained  wood  making  it  very 
useful  and  important  commercially. 

Longevity. — A  very  long-lived  tree.  It  grows  rapidly  In  height  in  moderately 
dense  stands,  and  It  grows  very  rapidly  in  diameter  for  several  centuries  when 
alone  or  in  an  open  forest.  I^arge  trees  attain  an  age  of  from  400  to  750  years ; 
such  trees  are  from  4  to  6  feet  in  diameter  and  from  150  to  180  feet  high.  About 
800  or  850  years  is  probably  the  age  of  some  of  the  much  larger  trees  occasion- 
ally met.    Further  study  of  its  longevity  is  desirable. 

BANGE. 

Generally  from  sea  level  to  3,000  feet  elevation  in  coast  region  (and  inland  about 
50  miles)  from  Alaska  to  northern  California. 

Alaska. — Islands  and  sea  slope  of  Coast  Range  from  sea  level  to  tlmberllne  (which 
In  the  Panhandle,  Is  1,800  to  2,400  feet  and  3,500  feet  on  exposed  sea  slopes)  and 
westward  to  west  shore  of  Cook  Inlet  and  north  end  of  Kodlak  Island.  At  Lynn 
Canal  extending  up  to  2,600  feet  (limit  of  erect  tree  growth)  ;  west  of  Lynn  Canal, 
extending  from  sea  level  to  2.200  feet.  From  Dry  Bay  to  Prince  William  Sound  at 
400  to  1,600  feet,  and  on  Prince  William  Sound,  from  about  300  feet,  in  gulches  away 
from  coast  to  over  1,450  feet  on  slopes  facing  the  sound.  In  the  interior  of  Kenai 
peninsula  to  an  elevation  of  1,500  feet.  Extends  around  Kenai  peninsula,  along  shores 
of  Cook  Inlet  and  Turnagain  Arm,  down  west  side  of  Cook  Inlet — here  scattered  on 
lower  shore  and  southward,  in  sheltered  places,  to  Kukak  Bay  at  bottom  of  Alaskan 
peninsula.  Occurs  similarly  also  in  northern  part  of  Kodlak  Island,  as  far  south  as 
Ugak  Bay,  on  east  shore,  and  to  Cape  Uganuk,  on  west  shore. 

British  Columbia. — Islands  and  vicinity  of  coast,  on  western  slopes  of  Coast  Range, 
from  about  3,000  to  4,000  or  exceptionally  to  5,000  feet;  summit  between  Cold- 
water  and  Coqulhalla  rivers,  to  3,280  feet ;  on  Nicolume  River,  a  few  miles  beyond  the 
summit  between  that  stream  and  Sumallow  River ;  on  the  west  side  of  Spioos  River,  near 
the  trail  crossing,  and  up,  again,  to  5,000  feet,  at  Taku  Pass.  On  west  coast  of  Van- 
couver Island,  in  Renfrew  District,  occurs  up  to  975  feet. 

Washinqton. — Mainly  at  mouths  of  rivers  and  on  bottomlands  about  Puget  Sound 
and  along  the  Pacific  coast ;  also  extending  up  valleys  to  the  foothills  of  Cascades, 
sometimes  to  an  elevation  of  2,000.  feet.  In  (West)  Washington  National  Forest,  scat- 
tered over  river  bottoms  and  benches  below  2,000  feet;  on  Mount  Viero  (Whatcom 
County)  ;  in  Mount  Rainier  National  Forest,  only  on  Nlsqually  River,  at  1,800  feet ; 
at  Ortlng  (near  Voights  Creek)  ;  in  Olympic  National  Forest,  only  on  Pacific  coast  and 
extending  inland  about  30  miles ;  in  Soleduc  Valley  (at  point  3  miles  below  Hot  Springs)  ; 
at  a  point  2i  miles  south  of  Port  Crescent,  and  at  Elma,  near  Hoquiam  River. 

Obegon. — In  northern  part,  along  the  coast  and  up  valleys  to  foothills  of  Cascades; 
south  of  Columbia  River  Valley,  confined  to  coast. 

California. — At  mouths  of  streams  and  in  low  valleys  facing  the  ocean  as  far  south 
as  Caspar,  Mendocino  County. 

OCCUBRENCE. 

Mainly  from  sea  level  to  3,000  feet ;  altitudlnal  range  determined  chiefly  by  soil  and 
atmospheric  moisture.  Contrary  to  habit  of  other  trees  of  this  region,  which  go  to 
lower  elevations  at  north,  this  spruce  reaches  higher  elevations  at  north  than  at  south. 
Generally  in  moist,  coast  alluvial  and  sandy  bottoms,  along  streams,  and  especially  on 
moist  slopes  facing  sea.  In  north  coast  region  it  thrives  on  very  thin,  light  moist  soils ; 
also  follows  moist  soils  eastward  and  on  mountain  slopes.  Best  growth  in  constantly 
moist,  deep  rich  soils,  and  In  humid  atmosphere.  Deficient  moisture  occasions  -stunted 
growth.  Quantity  and  quality  of  soil  more  important  as  soil  moisture  and  the  humidity 
decrease,  and  vice  versa.  Endures  considerable  inundation  in  coast  flood  plain,  but 
usually  grows  a  short  distance  from  water's  edge. 

Forms  pure  forests,  especially  at  north,  and  occurs  in  mixed  stands,  most  commonly 
with  western  hemlock ;  associated  also  with  redwood,  western  red  cedar,  lowland  fir, 
yellow  cedar.  Pacific  yew,  black  hemlock ;  occasionally  with  Douglas  fir,  broadleaf  and 
vine  maples,  Sitka  alder,  black  cottonwood,  willows,  etc.  Sitka  spruce  and  western  hem- 
lock are  the  chief  components  of  Alaskan  coast  forests,  where  one  or  the  other  becomes 
dominant ;  the  spruce  is  usually  dominant  on  the  coast,  while  hemlock  holds  higher  ele- 
vations and  areas  away  from  coast. 

Climatic  Conditions. — Climatic  conditions  of  range  very  favorable  to  forest  growth. 
Climate  generally  mild  and  uniform,  especially  through  infiuence  of  sea  and  warm  sea 
current  from  Japan.     Precipitation  heavy;  humidity  high,  and  dense  fogs  abundant; 
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changes  of  temperature,  gradual ;  summers  generally  mild  and  winters  not  severe.  Nev- 
ertheless, average  daily,  monthly,  and  yearly  temperatures  and  average  annual  precipita- 
tion and  humidity  vary  greatly  from  southern  limits  of  range  in  California  to  northern 
limit  in  Alaska.  Precipitation  ranges  from  about  20  Inches  in  California  to  over  100 
inches  in  Alaska.  The  temperature  drops  to  —85**  F.  toward  north  limit;  while  over  a 
great  part  of  range,  notably  at  south,  and  along  coast,  light  frost  occurs  and  tempera- 
ture goes  to  zero. 

ToLEBANCB. — Tolerant,  but  less  tolerant  than  western  red  cedar  and  western  hemlock. 
Seedlings  endure  dense  shade,  competing  successfully  with  young  hemlock.  Endures  con- 
siderable side  shade  in  later  life,  but  must  have  overhead  light  for  best  growth  after 
seedling  stages.  Grows  rapidly  in  height  after  first  few  years,  and  overtakes  the  slower 
western  hemlock.  Alone  or  in  mixture  it  maintains  a  dense  stand.  I*crmanenlly  over- 
topped seedlings  or  older  trees  remain  stunted  and  grow  but  little,  but  if  shade  be  dense 
and  persistent  they  die  eventually. 

Rbpboddction. — Prolific  seeder,  especially  heavy  seed  years  occurring  at  intervals  of 
two  or  three  years,  while  some  seed  is  usually  borne  locally  nearly  every  year.  Seed  with 
high  rate  of  germination  and  of  persistent  vitality.  Germination  and  growth  of  seed- 
lings best  on  any  wet  or  constantly  moist  soil ;  muck,  moss,  dulf,  or  decaying  wood  com- 
mon to  its  habitat.  Seedlings  are  sensitive  to  frost  for  first  few  years,  but  not  in  later 
life.  Root  system,  shallow;  in  moist  ground  running  near  surface  beneath  moss,  duif, 
and  other  debris ;  in  drier  soils,  going  deeper,  when,  for  good  growth,  a  deep,  porous  soil 
is  necessary. 

Weeping  Spruce. 

Picea  hreweriana  Watson. 

DISTINGUISHING   CHARACTERISTICS. 

Weeping  spruce  is  a  little-known  tree,  and  a  comparatively  recent  discovery. 
It  was  permanently  brought  to  light  in  1884  by  Thomas  Howell,  but  the  first 
discovery  probably  dates  from  1863,  when  Prof.  William  H.  Brewer,  In  honor  of 
whom  the  tree  was  afterw^ard  named,  preserved  leaves  and  a  branchlet  from  a 
weeping  spruce  tree  growing  at  the  west  base  of  Mount  Shasta,  California.  The 
species  has  not  been  rediscovered  in  that  locality.  Professor  Brewer's  speci- 
mens can  be  likened  only  to  those  from  weeping  spruce,  but  the  confirmatory 
evidence  of  cones,  which  were  not  collected,  is  required  to  make  the  Identification 
sure. 

The  marked  weeping  habit  of  its  lower  branches  distinguishes  this  tree  from 
its  associates.  It  is  thickly  branched  to  the  ground,  forming  a  long-ix)Inted, 
conical  crown.  The  trunk  Is  greatly  swelled  at  the  base  and  tapers  rapidly  to 
the  topb  The  usual  height  attained  Is  from  50  to  75  feet,  with  a  diameter  of 
18  to  30  Inches.  Trees  100  feet  or  more  in  height  occur,  but  they  are  excep- 
tional. The  thin,  spike-like  point  of  the  crown  bears  short  upturned  branches, 
while  on  the  lower  crown  the  branches  stand  out  straight,  becoming  more  and 
more  drooping  near  the  ground.  The  unique  characteristic  of  the  middle  and 
lower  crown  branches  is  their  numerous,  very  long,  string-like  branchlets,  which 
hang  down  from  4  to  8  feet  in  length.  These  also  have  numerous  pendulous  side 
branchlets.  Bark  of  large  trunks  Is  about  three-fourths  of  an  Inch  thick,  dark 
reddish  brown,  and  with  thin,  long,  firmly  attached  scales.  The  dense  foliage 
has  a  somewhat  bright  but  deep  yellow-green  hue.  The  leaves  (fig.  31)  are  fiat- 
tish  and  obscurely  triangular,  the  sharpest  angle  on  the  lower  side.  Two  resin 
ducts  are  shown  on  cross-section  of  the  leaf  near  its  upper  border.  The  cones 
(fig.  31)  mature  in  one  season,  shedding  their  seed  late  in  September  or  in  Octo- 
ber. When  full  growli,  and  before  opening,  they  are  dark  purplish  green; 
after  shedding  their  seed,  they  are  dull  russet-brown.  They  fall  from  the  trees 
slowly,  many  adhering  until  the  end  of  the  second  autumn.  The  seeds  are  dark 
chocolate  brown.  Seed-leaves,  as  a  rule,  6.  Wood,  little  known ;  pale  yellowish 
to  very  light  brown,  rather  heavy,  and  fine-grained. 
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Longevity. — Little  is  known  of  the  longevity  of  this  tree,  concerning  which 
further  study  is  required.  Trees  from  16  to  17i  inches  in  diameter  are  from 
145  to  150  years  old.    Probably  attains  much  greater  age. 


Fig.  31. — Picea  hreit'enana. 
RANGE. 


Southwestern  Oregon  and  northwestern  California ;  locally  distributed  In  detached 
areas  at  elevations  between  4,000  and  8,000  feet.     Range  still  imperfectly  known. 

Oregon. — Coast  Mountains,  on  east  end  of  Chetco  Range  in  Josephine  County,  between 
4,000  and  5,000  feet;  divide  between  Canyon  Creek  and  Fiddlers  Gulch,  at  head  of  a 
West  Fork  of  Illinois  River,  on  north  slope  of  Siskiyous  (Josephine  County)  ;  Sucker 
Creek  and  high  mountain  tops  south  of  Rogue  River  (north  slope  of  Siskiyous). 
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California. — Several  hundred  acres  on  north  slope  of  Slsklyous,  at  about  7,000 
feet,  on  head  of  small  south  fork  of  Illinois  River,  Just  south  of  north  boundary  of 
California  and  near  Waldo,  Oreg.  South  slope  of  Slskiyous  (few  miles  south  of  last 
grove),  on  headwaters  of  small  northern  tributary  of  Klamath  River,  at  7,500  feet 
elevation.  About  600  acres  at  head  of  Elk  Creek  (tributary  Klamath  River)  on  high 
peak  2  to  3  miles  west  of  Marble  Mountain,  and  80  miles  west  of  Mount  Shasta 
(Siskiyou  County,  Cal.)  ;  elevation,  a  little  below  8,000  feet;  several  hundred  trees  on 
north  side  near  summit.  Summits  of  Klamath  Mountains ;  locations  not  determined. 
Trinity  Mountains,  crests  of  ridges;  noted  (in  T.  35  N.,  R.  10  W.)  at  head  of  Canyon 
Creek  from  7  miles  above  Dedrick  (at  4,500  ft.)  to  lakes  at  over  6,000  feet,  and  near 
divide  between  Stewart  Fork  of  Trinity  River  and  Canyon  Creek,  at  6,000  feet.  Said 
to  have  been  found  in  1863  on  Black  Butte  (north  of  Strawberry  Valley)  at  base  of 
Mount  Shasta,  but  not  seen  there  since.  Headwaters  of  Parks  Creek  (tributary  Shasta 
River),  north  slopes  above  5,500  feet  on  north  side  of  Shasta-Trinity  Divide  (T.  41  N., 
R.  6  W.)  in  Shasta  National  Forest.  This  is  in  neighborhood  of  the  west  Shasta  sta- 
tion, and  indicates  that  the  early  one  may  be  found.  Reported  as  abundant  on  north 
and  east  sides  of  Mount  Shasta,  but  authentic  records  are  lacking. 

OCCURRENCE. 

Steep  north  mountain  slopes,  ridges,  and  about  protected  heads  of  mountain  streams. 
Dry,  rocky  soils,  but  best  on  deeper,  moist,  porous  soils.  Forms  pure,  rather  open  stands 
on  small  areas,  but  is  commonly  associated  with  black  hemlock,  straggling  Douglas  fir, 
white  fir,  incense  cedar,  western  white  pine,  sugar  pine. 

Climatic  Conditions. — Temperature  moderate,  rarely  much  below  zero,  or  above 
100**  F.  Precipitation,  from  20  to  60  inches,  snow.  Snowfall  often  15  or  20  feet  deep 
and  remaining  on  ground  more  than  half  of  year.  Atmosphere  humid  through  greater 
part  of  year. 

Tolerance. — Little  is  known  of  its  siivical  characteristics.  Its  dense  foliage,  and 
habit  of  retaining  low  side  branches  in  rather  close  stand,  indicates  considerable  tolerance 
of  shade. 

Reproduction. — Information  on  its  seeding  habits  and  reproduction  is  lacking.  It 
appears  to  be  a  fairly  good  periodic  seeder,  intervals  of  good  production  probably  not 
less  than  two  or  three  years. 

Black  Spruce. 

Picra  mariana  (Mill.)  B.,  S.  &  P. 

DISTINGUISHING    CHARACTERISTICS. 

Black  spruce  Is  mainly  an  eastern  and  far  northern  species,  included  as  a 
Pacific  tree  because  of  its  occurrence  in  the  interior  of  Alaska.  -.  Here  it  is  a 
small  or  stunted  tree,  rarely  over  12  to  15  feet  high,  and  often  only  from  2  to  6 
feet  high ;  elsewhere  from  25  to  40  feet  high  and  from  4  to  8  inches  in  diameter. 
Exceptionally  it  attains  a  height  of  from  50  to  80  feet  and  a  diameter  of  1  foot 
Tha  crown  Is  characteristically  open  and  irregular,  extending  to  the  ground 
except  in  middle-aged  or  old  trees  grown  in  a  dense  stand,  in  which  the  lower 
half  of  the  crown  branches  are  shaded  out.  The  branches  are  short,  slim,  and 
often  distant  from  each  other.  In  forms  of  this  tree  growing  In  wet  marshes 
there  are  tufts  of  short  branches  only,  or  chiefly,  at  the  top  of  the  stunted  stem. 
On  less  wet  or  moist  ground  the  crown  branches  are  more  numerous.  As  a 
rule,  the  branches  droop  at  their  ends,  but  sometimes  they  are  peculiarly  stiiT 
and  horizontal.  The  foliage  Is  a  deep  blue-green,  with  a  tinge  of  whitish, 
while  the  short  leaves  (fig.  32)  stand  out  on  the  branches.  Bark  of  older  trees 
is  thin  and  composed  of  small  ashy-brown  scales.  The  young  twigs  of  a  season's 
growth  are  usually  a  pale  russet-brown,  coated  with  small  hairs  of  similar 
color.  The  cones  (fig.  32)  are  ripe  by  the  end  of  August,  and  within  a  few 
weeks  afterward  they  shed  their  small  winged  seeds  (fig.  32,  a)  ;  at  this  time 
they  are  a  pale  ashy-brown.  Their  habit  of  remaining  firmly  attached  to  the 
branches  for  very  many  years  furnishes  one  of  the  most  reliable  means  of  dis- 
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tiD^uishing  this  tree  from  its  somewhat  similar  related  spei'ies.  The  stems  of 
the  coues  are  very  stout,  Arm,  and  curved  downward  or  inward  toward  the 
branch.  The  open  cone-scales  are  peculiarly  stiff  and  resistant  to  pressure  of 
the  hand;  but  are  easily  broken  if  squeezed  together.  The  seed  is  a  deep 
chocolate  brown.  Seed-leaves,  usually  6,  about  one-half  Inch  long  or  shorter. 
Wood  usually  a  clear,  very  light  yellow.  The  common  color  of  this  wood,  also 
of  that  of  the  white  epruce  and  to  some  extent  of  the  red  spruce,  with  which  it 
may  be  mingled  sometimes  as  lumber,  is  not  an  entirely  safe  character  to  rely 
upon  for  Identification.  The  color  of  wood  from  different  individuals  of  the 
same  species  often  differs  greatly,  so  that  it  is  ea^  to  confuse  it  with  the 
pale  or  yellowish  white  wood  of  the  two  other  spruces.  Black  spruce  wood  is 
mainly  very  fine-grained.  Of  the  other  eastern  spruces  it  is  the  least  important 
commercially,  mainly  on  account  of  its  small  size. 

Longevity. — Doubtless  a  moderately  long-lived  tree;  average  observed  sizes 
are  from  125  to  200  years  old.  Stunted  trees  growing  in  very  wet  situations 
and  scarcely  2  inches  in  diameter  are  often  from  50  to  nearly  80  years 'old, 
but  appear  to  be  thrifty,  considering  the  unfavorable  situation.  Further  records 
of  longevity  are  desirable. 

RANGE. 

Newfoundland  to  Hudson  Bay  and  northwestward  to  Alaksa ;  southward  in  Michigan, 
Wisconsin,  Minnesota,  and  in  the  eastern  mountains  to  North  Carolina  and  Tennessee. 
Northwestern  range  very  Imperfectly  known.  It  is  probably  much  the  same  as  that 
of  white  spruce,  but  further  accurate  field  observations  are  required  to  establish  the 
coincidence  of  ranges.  It  seems  likely  that  black  spruce  will  prove  to  be  far  less 
abundant  in  Alaska  than  the  white  spruce. 

Canada. — Abundant  in  Great  Plains,  especially  north  of  Saskatchewan  and  on  Beaver 
and  Athabaska  rivers,  extending  westward  to  eastern  slopes  of  Rockies  and  southward 
to  tributaries  of  EUiow  River,  30  miles  from  Calgary.  Northward,  in  Great  Plains, 
through  Peace  and  Mackenzie  river  valleys,  to  within  20  miles  of  Arctic  Ocean  and 
from  mouth  of  Coppermine  River  (long.  116**)  westward  to  Alaska.  Crosses  Conti- 
nental Divide  Into  interior  plateau  of  Rockies  farther  south  than  white  spruce,  being 
common  on  high  plateaus  of  Upper  Fraser  and  Blackwater  rivers  (lat.  5.3")  and  north- 
ward on  Stikine.  Dease,  Llard,  FYances,  and  Pelly  rivers.  Abundant  from  Pelly  River 
to  McQuestlon  River  (tributary  Stewart  River)  at  about  3,600  feet  elevation ;  at  Daw- 
son and  westward  on  Yukon  River  and  6outhward  on  White  River  to  a  point  212  miles 
from  its  mouth. 

Alaska. — There  are  no  definite  records  for  Yukon  Valley,  over  which  this  tree  very 
probably  extends,  northward  to  south  slopes  of  Endicott  Range,  westward  to  Bering 
Sea,  and  southward  to  inland  slopes  of  Pacific  coast  ranges.  Records  are  avail- 
able for  its  occurrence  on  Cook  Inlet,  an  arm  of  the  Gulf  of  Alaska.  Uere  it  occurs 
sparingly  at  about  2,000  feet  elevation  in  swamps  of  the  plateau  on  Kenai  Peninsula, 
especially  on  Chlcaloon  Flats,  and  in  peat  bogs  at  Hope,  Sunrise,  and  Tyonek,  on  Cook 
Inlet  coast. 

OCCUBBENCE. 

Essentially  a  swamp  tree,  characteristic  of  cold,  wet  bogs  and  margins  of  lakes ;  grows 
occasionally  on  high,  well-drained  hillsides,  but  is  less  abundant  here  than  In  wet  sites, 
and  is  small  or  stunted.  Best  growth  in  constantly  moist,  alluvial,  well-drained  soils,  but 
most  abundant  in  wet  soils.  I>epth  of  soil  is  not  essential,  owing  to  shallow  root  system. 
Grows  on  clay  and  heavy  glacial  drift,  and  sometimes  even  in  sandy,  hill  soils,  but  of 
poor  growth  In  such  soils. 

In  east,  forms  pure  forests  over  limited  and  extensive  areas,  occurring  also  in  mixed 
stands.  In  northwest,  best  growth  in  limited  or  small  areas  of  pure  stand  in  moist, 
well-drained  alluvial  bottoms  of  Athabaska  River,  and  in  river  valleys  in  Saskatchewan 
and  north  Manitoba.  Valley  of  Yukon  River,  grows  in  wet  localities,  usually  over  buried 
glaciers.  Not  common  immediately  on  banks  of  the  Yukon,  but  abundant  in  Pelly  River 
drainage  on  swampy  parts  of  bottoms,  on  moss-covered  north  slopes,  and  at  heads  of 
streams  on  low,  broad  divides.  In  mixture,  associated  with  tamarack,  black  cottonwood, 
balm-of-gilead,  aspen,  willows,  and  red  alder. 

Climatic  Conditions. — At  north,  climate  extremely  severe,  with  low  atmospheric  hu- 
midity, small  precipitation  (sometimes  not  over  15  inches),  great  seasonal  range  of  tem- 
perature, and  occasional  strong,  drying  winds.     Annual  range  of  temperature,  rarely  less 
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than  130°  F.,  not  uncommonly  falling  to  —60"  F.  in  winter  and  sometimes  above  100**  F. 
during  summer.  Growing  season  for  tender  vegetation  is  from  about  four  months,  in 
westecn  British  Columbia  and  eastern  Alaska,  to  three  weeks  on  Bering  Sea  coast. 
Owing  to  high  latitude,  sunlight  is  less  intense  during  growing  season,  but  of  longer  daily 
duration  than  farther  south.     In  winter,  insolation  is  very  weak. 

TOLEBANCB. — Very  tolerant  of  shade,  and  recovers  from  suppression  up  to  advanced  age. 
In  dense  stands  It  produces  heavy  crown  cover,  and  frequently  shades  out  tamarack. 
Most  tolerant  on  wet  soils,  which  it  covers  with  dense  stands  of  slow-growing  trees,  and 
least  tolerant  in  dry,  well-drained  situations,  where  it  grows  in  more  open  stands.  Re- 
tains side  branches  for  a  long  time,  producing  clear  trunks  only  in  very  dense  stands. 

Reproduction. — Not  a  prolific  seeder,  although  some  seed  is  usually  borne  locally  each 
year;  abundant  seed  production  only  at  rather  long,  irregular  intervals.  Seed  of  moder- 
ately high  germination  and  with  persistent  vitality.  Germination  best  on  constantly 
moist  mineral  aud  humus  soils ;  seed  germinates  well  also  in  forest  on  decayed  fallen 
trees,  moss,  and  moist  decomposed  spruce  leaf  litter.  Leaf  litter  in  broadleaf  forests 
not  as  a  rule  favorable  to  germination.  Seedlings  demand  moderate  shade  for  first  one 
or  two  seasons. 

White  Spruce. 
Picea  cafiadenai8  (Mill.),  B.,  S.,  &  P. 

DISTINGUISHING   CHARACTERISTICS, 

White  spruce  is  considered  here  because  of  its  range  in  the  interior  (at  least) 
of  Alaska.  It  is  mainly  a  tree  of  the  northeastern  United  States  and  of  Canada, 
with  a  very  wide  distribution  in  the  latter  region.  In  Alaska  white  spruce 
varies,  according  to  situation,  from  a  stunted  form  from  8  to  20  feet  high  to  a 
well-grown  tree  from  50  to  75  feet  in  height  and  from  12  to  20  inches  in  diam- 
eter; much  larger  trees  occur  on  very  favorable  sites.  Elsewhere  it  reaches 
from  80  to  100  feet  or  more  in  height,  and  from  24  to  36  inches  in  diameter. 
Trees  3  or  4  feet  in  diameter  and  over  100  feet  high  are  rather  rare.  The  trunk 
Is  straight,  smooth,  and  clear  of  branches  for  one-third  to  two-thirds  of  its 
length,  with  a  somewhat  open,  Irregular,  and  widely  pyramidal  crown,  the  top 
of  which,  especially  in  old  trees,  may  be  rounded  or  flattened ;  very  often,  how- 
ever, the  crowns  are  sharply  pointed.  The  branches  are  long  and  thick,  and  com- 
monly curve  down  and  then  upward.  A  striking  character  of  branches  is  their 
numerous  small,  drooping  side  branchlets.  The  dense  foliage  is  also  character- 
istic in  its  light  blue-green  color,  which  in  some  individuals  has  a  distinct 
whitish  tinge.  This  character  has  doubtless  giren  the  tree  its  widely  recognized 
common  name,  "white  spruce."  Bark  of  trunks  is  thin  (one-half  inch  thick) 
and  is  early  broken  into  small,  thin,  pale,  ashy-brown  scales;  the  color  varies 
greatly  with  the  density  of  the  stand.  The  4-angled  leaves  (flg.  33)  stand  out 
all  around  the  twigs,  except  at  and  near  their  ends,  where  they  are  massed  on 
the  upper  side;  those  on  the  lower  side  are  curved  toward  the  upper  ones. 
Twigs  of  a  season's  growth  are  dark  yellow-brown ;  as  a  rule  they  are  smooth, 
but  on  the  far  northwestern  forms  they  are  apt  to  be  finely  downy.  A  notable 
character  of  the  young  shoots  and  leaves  Is  the  fetid,  polecat-like  odor  they 
emit  when  bruised;  foliage  a  year  old  or  older  gives  off  a  much  less  distinct 
odor.  This  peculiarity  has  given  the  tree  Its  name  of  "  cat  spruce."  The  cones 
(fig.  33)  ripe  by  the  end  of  the  summer,  shed  their  small  light  clay-yellow-brown 
seeds  (33,  a)  in  September.  The  pendulous  cones  are  lightly  attached  and  usu- 
ally fall  during  autumn  or  by  spring.  After  shedding  their  seeds  the  cones  are  a 
light  clay-brown,  whereas  Just  at  maturity  they  may  be  light  grass-green  tinged 
with  red  or  bright  rose-red.  They  vary  from  about  1  to  nearly  21  inches  in 
length,  but  they  are  usually  about  If  inches  long.  When  open  and  dry  the  cone- 
scales  are  so  thin  and  flexible  that  they  can  be  squeezed  together  without  break- 
ing them.  Seed-leaves,  about  6,  very  slender,  and  one-half  to  nearly  three- 
fourths  of  an  inch  long.    Wood,  jmle  yellowish  white,  soft,  very  straight  and 
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fine-grained.    One  of  the  two  most  important  timber  spruces  of  northeastern 
North  America. 
Longevity. — Long-lived,  full-grown  trees  reach  an  age  of  250  to  350  years. 

RANGE. 

Newfoundland  to  Hudson  Bay  and  northwestward  to  Alaska ;  southward  to  northern 
New    York,    Michigan,    Wisconsin,    Minnesota,    South    Dakota,    Montana,    and    British 


Columbia.  Western  range,  throughout  Canadian  plains  region  from  Saskatchewan  River 
Valley  northward  nearly  to  the  Arctic  Ocean ;  extends  southward,  in  a  tongue,  along 
east  slope  of  Rockies,  at  3,000  to  5,000  feet,  through  northern  Montana  (also  in  Cypress 
Hills,  southwestern  Assinlboia,  and  Black  Hills,  South  Dakota)  ;  extending  northwest- 
ward, at  500  to  3,000  or  4.000  feet  elevation.  It  crosses  the  northern  Rockies  into  the 
plateau  of  northern  British  Columbia  and  Yukon  Territory,  ranging  throughout  Alaska, 
at  2,000  to  4,000  feet,  aqd  to  Bering  Sea,  except  on  the  sea  slope  of  Pacific  coast  ranges 
on  the  south  and  the  Arctic  watershed  on  the  north. 
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Western  Canada. — Crosses  Continental  Divide  at  Linrd  River,  reaching  interior 
plateau  and  extending  westward  to  eastern  slopes  of  Pacific  coast  ranges  and  northwest- 
ward into  Alaska ;  southern  limit  now  known  is  Stiklne  River,  and  seaward  limits  in  Coast 
Ranges  are  Upper  Stiklne  and  Taku  rivers.  Shallow  I^ke  (north  of  White  Pass,  at 
about  2,400  feet),  point  near  Divide  at  head  of  Chilknt  River  (at  about  2,600  feet), 
and  point  at  tlmberllne  (about  4,500  feet)  on  north  side  of  St.  Ellas  Range.  Common 
on  rivers,  islands.  In  sheltered  valleys,  hillsides,  sometimes  to  tops  of  plateau  (at  3,000 
to  4,000  feet)  ;  In  valleys  of  Dense  Lake  and  River,  and  of  Frances,  Upper  Liard,  Yukon, 
Klondike,  McQuestlon,  Pelly,  and  White  rivers. 

Alaska. — Southward  to  Alaska  Range,  and  on  north  slopes  up  to  3,500  or  4,000  feet 
elevation,  but  on  south  slopes,  to  1,200  feet.  Probably  farther  southward  between 
Alaska  Range  and  coast  in  valleys  of  Upper  Sushitna  and  Copper  rivers,  reaching  Pacific 
side  of  Coast  Range  only  at  Cook  Inlet  (long.  150*")  ;  thence  extending  from  shores 
of  Turnagaln  Arm  up  lower  Sushitna  River,  on  west  side  of  Kenai  Mountains,  to  Kenal 
Lake  (alt.  2,000  feet)  ;  southward  on  west  shore  of  Ctiok  Inlet,  about  I^akes  Clark  and 
Illamna  to  southern  limit  of  timber  at  base  of  Alaskan  Peninsula  (possibly  Kukak  Bay). 
Abundant  westward  on  Kokhtul  and  Mulchatna  rivers,  extending  to  mouths  of  Nushagak 
and  Aleknagik  rivers  at  Bristol  Bay.  Western  limit  of  range  is  on  Kuskokwlm  and 
Yukon  rivers,  near  head  of  their  deltas  (long.  162**).  Sea  Is  reached  again  on  north- 
eastern shore  of  Norton  Sound  at  mouth  of  Koyuk  River,  In  Norton  Bay,  and  at  mouth 
of  Nlukluk  River,  In  Golofnin  Bay.  but  limit  turns  eastward  In  northern  part  of  Seward 
Peninsula,  including  only  head  of  Buckland  River,  and  not  entering  Selawik  River  basin. 
Northward  white  spruce  reappears  throughout  Kobuk  River  Basin,  reaching  sea  on 
Kotzebue  Sound,  and  reappearing  still  farther  north  on  middle  course  of  Noatuk  River, 
here  reaching  Its  western  and  northern  limit  on  west  coast  of  Alaska  (in  about  iat.  68", 
long.  163°).  Extends  eastward  along  southern  slope  of  Endicott  Range,  between  Yukon 
River  Valley  and  Arctic  Slope,  on  Koyukuk  River  and  Its  trll)utarles,  to  about  latitude 
67*,  toward  the  International  boundary,  and  farther  northward  on  Porcupine  River 
and  its  tributaries,  to  about  latitude  68"  ;  reappears  In  Turner  River  Basin,  on  Arctic 
Slope,  to  about  latitude  69°,  the  northern  limit  in  Alaska.  Northward  on  Alatna  River 
(tributary  Koyukuk  River)  to  point  !)0  miles  from  mouth;  northward  on  John  River 
(tributary  Koyukuk)  at  about  2,500  feet  elevation,  to  point  25  miles  south  of  pass  at 
head,  and  Jn  valley  of  Chandlar  River  to  head. 

OCrURBENCE. 

On  river  banks,  terraces,  dryish  margins  of  swamps  and  lakes,  and  up  adjacent  sides 
of  ridgen  and  hills.  Most  frequent  on  sandy  loam  soils  with  moderate  moisture,  but 
grows  on  very  shallow  soils  from  margins  of  swamps  to  tops  of  mountains.  Largest  In 
moist,  well-drained,  finely  divided  porous  soil ;  soils  too  dry  or  too  wet  produce  dwarfed, 
slow  growth.  Forms  pure,  dense  forests  of  large  and  limited  extent  and  occurs  In  mixed 
stands. 

The  principal  timber  tree  in  Yukon  drainage,  occurring  in  dense  groves  and  belts  on 
alluvial  flats  and  on  Islands,  but  In  more  open  stands  away  from  the  river.  Toward 
north  limit  In  Alaska,  more  and  more  dwarfed,  small  clumps  growing  commonly  in 
gulches.  Dominant  tree  in  Kenal  Peninsula  of  Alaska  on  drier  situations,  but  replaced 
by  black  spruce  in  swamps ;  in  such  localities  always  very  scrubby.  In  north  British 
Columbia  generally  forming  extensive  pure  forests  on  rivers  and  lower  valley  slopes ;  It 
often  gives  way  to  l)lack  spruce,  tamarack,  or  cottonwoods  on  flats  and  to  lodgepole  pine 
on  dry  terraces ;  at  tlmberllne,  on  Inland  mountains  of  north  Canada,  sometimes  with 
alpine  fir.  Often  In  dense,  pure  groves  and  strips  of  forest;  closely  associated  with 
birch,  red  alder,  aspen,  willows,  and  near  streams  with  black  cotton  wood.  On  Kenal 
Peninsula,  with  black  hemlock,  balm-of-GlIead,  aspen,  and  western  birches.  Toward 
north  limit  In  Alaska,  more  and  more  subordinate  to  poplars,  here  single  trees  and  small 
clumps  being  scattered  among  birch  and  poplar. 

Climatic  Conditions. — With  much  the  same  range  as  black  spruce,  white  spruce 
endures  practically  the  same  severe  features  of  climate. 

Tolerance. — Tolerant  of  considerable  shade,  young  trees  maintaining  a  slow  growth 
for  many  years  under  heavy  crown  cover.  Marked  in  recovery  from  suppression,  being 
surpassed  in  this  only  by  black  and  red  spruces.  Retains  side  branches  persistently ; 
long,  clear  stems  occur  only  in  close  stands.  Thriving  under  light  shade  of  poplars  and 
birches,  it  often  replaces  these  after  fire  or  lumbering. 

Reproduction. — Moderately  prolific  seeder;  considerable  seed  produced  locally  every 
year,  while  heavy  seed  production  occurs  at  more  or  less  regular,  but  long,  intervals  over 
parts  of  range.  In  New  England,  periods  between  seed  years  about  eight  years;  seeding 
habits  in  Northwest  not  determined.  Seed  with  only  moderately  high  rate  of  germina- 
tion, but  with  persistent  vitality.     Moist,  decomposed  organic,  or  mineral  soils  necessary 
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for  good  germination.  Natural  reproduction  usually  abundant  under  mature  spruce  on 
damp  moB8  over  considerable  organic  soil.  Reproduces  poorly  on  thick  leaf  litter  under 
broadleaf  trees.  Moss-covered  decayed  logs  favor  germination,  as  does  moist  mineral 
soil  near  streams.  Tolerance  of  seedlings  permits  them  to  thrive  under  a  crown  cover 
which  shades  out  most  associates. 

TSITOA.     HEMLOCKS. 

The  hemlocks  are  evergreen  trees  with  soft,  flat  or  rounded  triangular  leaves. 
Their  branches  grow  at  irregular  intervals  from  each  other.  The  slender  ter- 
minal sprays  droop  gracefully,  and  the  slender  leaders  droop  or  nod  conspic- 
uously from  the  tops  of  the  crowns.  They  are  large  trees  with  broad  pyramidal 
crowns  and  long,  only  slightly  tapering  trunks,  with  the  characteristically 
rough,  hard  bark  narrowly  ridged  and  furrowed.  The  bark  contains  tannin, 
which  gives  it  an  astringent  taste,  and  when  broken  It  displaj's  a  clear  choco- 
late-red color.  The  leaves,  which  have  small,  thread-like  stems,  are  spirally 
arranged  around  the  branch,  but  by  the  twisting  of  their  stems  they  appear 
to  grow  mainly  from  the  two  opposite  and  the  upper  sides  of  the  branches; 
thus  forming,  in  one  western  si)ecies,  very  flat  sprays.  The  leaves  of  hemlocks 
are  peculiar  In  having  a  single  resin-duct,  which  is  seen  in  a  cross-section  in 
the  center  near  the  lower  surface.  Leaves  of  a  season's  growth  remain  on  the 
trees  for  about  3  to  6  years.  Male  and  female  flowers  are  borne  separately 
on  different  parts  of  the  same  tree  on  sprays  formed  the  ptcrceding  season. 
The  female  flowers  grow  at  the  ends  of  the  sprays,  while  the  male  flowers  are 
borne  singly  from  buds  at  the  bases  of  the  leaves  near  the  ends  of  the  branch- 
lets.  Female  flowers,  producing  cones  and  seed,  are  small,  greenish,  scaly 
l>odies,  while  the  male  flowers,  i)ollen-bearlng  only,  are  small  yellowish  bodies 
attached  by  thread-like  stems.  The  cones  of  the  hemlocks  mature  In  one 
season,  and  are  composed  of  thin  overlapping  scales,  beneath  each  of  which 
2  winged  seeds  are  borne;  only  the  scales  In  about  the  central  half  of  the 
(x>nes,  however,  bear  fertile  seeds,  those  above  and  below  this  part  being 
Imperfect.  The  small  seeds  are  easily  wafted  by  the  wind  and  thus  may  be 
widely  disseminated.     Seed-leaves  of  our  species,  3  to  4,  and"  very  short. 

Hemlocks  are  Imiwrtant  forest  trees  both  for  saw  timber  and  tanbark.  As 
yet  their  wood  Is  of  comparatively  lower  commercial  value  than  that  of  the  pines, 
firs,  and  spruces,  often  associated  with  hemlock.  Uniiuestlonably,  however,  the 
commercial  imi)ortance  of  hemlock  wood  will  be  greatly  Increased  as  the  supply 
of  other  timbers,  abundant  now.  Is  reduced.  The  true  value  of  western  hemlock 
timber  has  not  l)een  appreciated  on  account  of  its  name,  since  it  has  been  con- 
fused with  the  eastern  hemlock,  which  produces  wood  of  Inferior  quality. 

Four  species  of  hemlock  are  Indigenous  to  the  Ignited  States  and  portions  of 
Canada.  Two  of  these  Inhabit  the  eastern  Tnlted  States  and  the  adjacent 
Canadian  provinces,  while  two  are  found  in  the  Pacific  forests. 

Western  Hemlock. 

Tsuya  heterophyUa  (Raf.)  Sargent. 

DISTINGUISHING    CHARACTERISTICS. 

Western  hemlock  is  a  large  forest  tree.  Its  tall,  clean,  smooth-looking  trunks, 
fine  foliage,  and  drooping  branchlets  distinguish  It  readily  from  associates.  The 
trunks  taper  very  gradually.  Forest-grown  trees  have  small  narrowly  pyram- 
idal crowns  of  slender  branches,  and  are  from  127)  to  1(50  feet  high  and  from 
2  to  5  feet  In  diameter.  Occasionally,  much  larger  trees  are  found.  The  bark 
of  larger  branches  and  young  trees  Is  thin,  finely  scaly,  and  russet-brown,  while 
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that  of  old  trunks  is  about  li  to  li  inches  thlclc,  hard,  and  deeply  furrowed ; 
the  ridges  are  wide,  flat,  and  irregularly  connected  with  one  another  by  nar- 
rower cross-ridges;  it  is  dark  russet-brown,  tinged  with  red.     The  foliqge  is 


deep,  glossy,  and  yellow-green,  and  clothes  the  branchlets  thickly,  but  the  small 
size  of  the  leaves  gives  it  a  thin  apiwarance.  The  leaves  (fig.  :^4)  appear  to 
grow  mainly  from  two  opposite  sides  of  the  branchlets — a  sort  of  comb-like  ar- 
rangement.    They  are  flat,  grooved  above,  have  a  rounded  end,  and  a  distinct 
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thread-like  stem,  and  are  about  one-fourth  to  seven-eighths  of  an  inch  long. 
The  leaf-bearing  branchlets,  especially  those  of  the  season's  growth,  are  more 
or  less  minutely  hairy.  The  small,  few-scaled  cones  nod  from  the  tips  of 
branchlets,  maturing  from  the  middle  to  the  end  of  August.  They  open  rap- 
idly afterwards  and  usually  shed  their  small,  winged  seeds  during  September. 
By  spring  most  of  the  cones  have  fallen  from  the  trees.  The  cones  are  from 
about  three-fourths  inch  to  sometimes  nearly  1^  inches  long,  and  when  open  are 
reddish  clay-brown  (fig.  34).  Cone-scales,  peculiar  in  being  sharply  narrowed 
from  about  their  middle,  are  faintly  downy  on  their  outer  surfaces.  The  seeds 
(fig.  34,  a)  are  light  brown.  Their  comparatively  large  wings  enable  the  wind  to 
carry  them  to  a  considerable  distance  from  the  parent  tree.  Seed-leaves  5, 
pointed,  and  shout  one-fourth  inch  long.  By  the  third  year  seedlings  produce 
foliage  like  that  of  the  adult  tree.  In  the  dense,  moist  forests  in  which  this 
tree  grows  best  its  numerous  seedlings  grown  on  moss-covered  stumps  and 
logs — often  high  in  the  air,  and  even  in  the  moss  on  living  trunks — are  a 
familiar  sight.  Not  infrequently  seedlings  extend  their  roots  through  or  over 
their  host  stumps  and  decaying  logs  into  the  soil  and  become  firmly  rooted; 
many  others,  unable  to  do  this,  die.  The  ability  of  this  tree  to  grow  throughout 
its  life  in  the  densest  shade  explains  the  often  almost  pure  stands  which  have 
followed  removal  of  the  older  forest  in  which  hemlock  w^as  widely  but  only 
sparingly  represented.  The  hemlocks  had  covered  the  shaded  ground  with 
seedlings  which  later  excluded  other  species  trying  to  come  in  after  the  .old  trees 
were  removed. 

Wood,  fine-grained,  pale  yellowish  brown,  with  the  slightest  tinge  of  red.  It 
is  rather  light,  soft  (works  like  soft  pine),  and  very  unlike  the  silvery  wood  of 
its  eastern  relative,  which  it  otherwise  resembles.  The  unfounded  prejudice 
against  western  hemlock  wood  is  exceedingly  unfortunate,  for  in  Its  best  grades 
it  is  useful  for  many  of  the  better  commercial  purposes,  while  its  bark  yields 
a  much  higher  percentage  of  tannin  than  does  that  of  the  eastern  hemlock 
(Tsuga  canadensis),  so  extensively  used  for  tanning. 

Longevity. — Very  long-lived,  growing  slowly  in  height  and  diameter.  Trees 
16  or  17  inches  in  diameter  are  195  or  200  years  old.  Large  trees  are  from  300 
to  500  years  old,  and  it  Is  believed  that  very  much  older  trees  will  be  noted. 

BANGE. 

Pacific  coast  region  from  Alaska  southward  to  northern  California ;  inland  to  southern 
British  Columbia,  northern  Idaho,  and  Montana,  and  into  the  Cascades  in  Oregon  and 
Washington. 

Alaska. — Islands  and  seaward  slope  of  coast  ranges  westward  to  Cape  Puget  on  west 
side  of  Prince  William  Sound ;  generally  from  sea  level  to  timber  line  (3,000  feet  on 
soutlieastern  coast  to  1,000  feet  on  Prince  William  Sound).  Lynn  Canal  region,  from 
elevations  of  130  to  2,600  feet.  South  slope  of  St.  Ellas  Range  to  1,625  and  2,700  feet ; 
Yakutat  Bay,  up  to  2,200  feet  on  Mount  Tebenkof  (east  end  of  bay),  gradually  dropping 
to  sea  level  at  Disenchantment  Bay  (head  of  Yakutat  Bay).  Coast  from  Dry  Bay 
to  Prince  William  Sound,  up  to  400  feet,  and  to  1,600  feet;  on  coastal  plain,  hillsides 
facing  open  water  and  valleys  of  streams,  sometimes  extending  inland  3  to  5  miles, 
as  at  head  of  Cordova,  Gravina,  and  Fidalgo  bays. 

Bbitisu  Columbia. — Islands,  Coast  Range,  and  inland  up  river  valleys  to  limit  of 
abundant  rainfall,  from  sea  level  to  2,000  or  3,000  feet  elevation.  Reappears  eastward 
in  Gold  and  Selkirk  mountains,  reaching  3,500  to  5,000  feet.  Up  Dean  Inlet  and  Salmon 
River  to  point  18  miles  from  sea  and  to  elevation  of  600  feet;  appears  still  farther  in- 
land, in  Coast  Range,  sparingly  on  lower  part  of  Iltasyouco  River  (tributary  Salmon 
River).  Inland  53  miles  on  Homathco  River  (flows  into  Bute  Inlet)  to  an  elevation  of 
2,320  feet.  In  lower  Eraser  River  Valley  eastern  limits  are  Uztlihoos  River  (north- 
eastern branch  of  Anderson  River),  at  point  6  to  10  miles  east  of  Eraser  River,  and  sum- 
mit between  Coquihalla  River  (eastern  tributary  Eraser  River)  and  Coldwater  River. 
Abundant  on  southwest  coast  of  Vancouver  Island,  reaching  elevation  of  975  feet  about 
Port  Renfrew.     Extends  into  Gold  Range   (from  eastern  Washington)   and  into  Selkirk 
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Mountains  (from  northern  Idaho),  stretching  northward  to  Canadian  Pacific  Railway 
line  (possibly  farther),  reaching  5,000  feet  on  west  slope  of  Selkirk;  while  on  east  side, 
which  it  ascends  to  summit,  its  first  abundant'  appearance  is  on  Beaver  Creek,  at  3,500 
feet.     Eastern  limit  is  Donald,  on  Columbia  River,  at  2,586  feet. 

Washington. — Throughout  western  part,  except  on  high  summits,  and  generally  extend- 
ing from  sea  level  to  4,000  or  5,000  feet  elevation ;  westward  to  east  slopes  of  Cascades ; 
more  abundant  on  west  side  middle  slopes  of  Cascade  and  of  coast  ranges  than  on  coast 
or  in  depression  between  these  ranges.  Mountains  of  northern  Washington  and  east- 
ward to  Idaho,  but  not  in  Blue  Mountains  (southeastern  Washington).  Washington 
National  Forest,  common  over  west  slopes  of  Cascades  on  l)cnches  and  mountain  sides, 
up  to  4,000  or  5,000  feet ;  on  east  slopes  only  In  moist  valleys,  at  2,1(X)  to  4,700  feet 
elevation  on  Stehekin  River,  Agnes,  and  Early  Winter  creeks,  on  headwaters  of  Entiat 
and  Wenache  rivers,  throughout  upper  Yakima  and  Chealum  valleys  and  eastward  to 
Chealum  Lake.  Mount  Rainier  National  Forest,  abundant  on  west  slopes  up  to  5,000 
feet,  but  scarce  on  east  slope  on  Tannum  Lake  and  on  head  of  Klickitat  River.  Abun- 
dant in  Olympic  Mountains  up  to  4,500  feet  elevation. 

Oregon. — Throughout  western  part,  up  to  about  5,500  feet,  and  down  to  sea-level  on 
coast,  but  not  on  borders  of  Columbia  River  where  it  crosses  Cascades  nor  In  Willam- 
ette River  Valley  below  1,500  feet ;  extends  soutliward  in  Cascades  to  Lake  of  the  Woods 
(T.  88  S.,  R.  6  E.)  and  on  Coast  Range  to  California.  Cascade  National  Forest 
(North),  abundant  west  of  range,  at  1,600  to  4,800  feet,  but  on  east  side  confined  to 
headwaters  of  rivers  and  occurs  only  for  a  short  distance  south  of  Mount  Hood  to  Bea- 
ver Creek  and  Warm  Springs  >  River  (T.  6  S.,  R.  9  E.)  ;  south  side  of  Mount  Hood,  up  to 
Government  Camp,  at  3,600  feet,  and  north  side  from  3.500  feet  northward  to  point  22 
miles  from  Columbia  River.  Farther  south  in  Cascades,  scattered  over  west  side  only, 
south  of  Mount  Thlelson,  occurring  at  elevations  of  5,200  to  6,000  feet  only  on  north 
and  south  slopes  of  Umpqua-Rogue  River  Divide,  Huckleberry  Mountain,  headwaters  of 
Rogue  River  and  Big  Butte  Creek,  Mount  Pitt,  about  Lake  of  the  Woods,  and  sparingly 
on  mountain  sides  and  fiats  eastward  to  east  side  of  divide  south  of  the  lake.  Not  de- 
tected in  the  Sisklyoos. 

Calipobnia. — In  fog  belt  on  west  side  of  Coast  Range,  and  southward  to  between  Elk 
and  Alder  creeks  (Mendocino  County),  reappearing  farther  south  sparingly  In  Marin 
County;  approaches  to  within  one-half  mile  of  coast  in  Del  Norte  County,  at  Crescent 
City  and  other  points;  eastward  In  Humboldt  County  to  ridge  east  of  Redwood  Creek, 
at  3,200  feet ;  but  Is  farther  from  coast  In  Mendocino  County,  where  it  extends  Inland 
about  20  miles,  and  at  Mendocino,  about  10  miles  Inland ;  generally  on  steep  slopes  of 
canyons  and  tops  of  ridges  up  to  about  2,000  feet. 

OCCURRENCE. 

A  tree  of  the  middle,  moist  forest  zone,  from  sea  level  to  7,000  feet  elevation, 
lyiore  abundant  on  west  mountain  slopes  than  on  east  slopes,  and  avoiding  dry  In- 
land basins  of  Oregon,  Washington,  and  British  Columbia,  but  reappearing  on  west  slope  of 
Rocky  Mountains.  Largest  growth  on  lower  slopes,  flats,  stream  bottoms,  etc.,  on  west 
slope  of  Cascades  and  coast  ranges  of  Washington  and  British  Columbia.  At  higher  eleva- 
tions at  South  In  Washington,  Oregon,  and  California  than  toward  Its  north  limit  in 
Alaska ;  likewise,  at  lower  elevations  on  coast  mountains  than  In  Cascades  and  on  west 
slope  of  Rockies.  With  abundant  atmospheric  and  soli  moisture,  It  thrives  on  poor,  thin 
soils  and  on  any  exposure,  but  best  on  deep,  porous,  moist  soils.  Soil  and  exposure 
become  much  more  Important  with  decrease  In  moisture.  Lack  of  soil  and  moisture  pro- 
duce stunted  growth,  as  do  also  high  elevations,  even  with  abundant  moisture  and  good 
soils.     In  dryish  poor  soils,  it  seeks  chiefly  cooler,  north  situations. 

Usually  subordinate  In  association  with  other  trees,  but  often  dominating,  especially 
in  Alaska,  where  occasional  pure  stands  also  occur.  Generally  scattered  In  patches, 
groups,  or  singly  through  the  forest.  In  Alaska,  with  Sitka  spruce,  western  red  cedar, 
and  black  hemlock,  and  usually  dominant.  In  Vancouver  Island,  British  Columbia,  Wash- 
ington, and  Oregon,  chiefly  with  western  red  cedar,  yellow  cedar,  Sitka  spruce,  lowland 
fir,  amabllls  fir,  yew,  Douglas  fir,  western  white  pine,  and  lodgepole  pine ;  while  In  north 
California  It  occurs  with  redwood.  Its  general  and  common  associates  are  Douglas  fir, 
western  red  cedar,  and  lowland  fir,  from  the  coast  to  the  Rocky  Mountains.  Broadleaf 
and  vine  maples,  black  cottonwood,  and  red  alder  occur  with  It  also  at  low  elevations. 

Climatic  Conditions. — Climate  of  range,  in  general,  favorable  for  tree  growth,  being 
comparatively  mild  and  uniform,  with  gradual  changes  of  temperature,  which  Is  not 
extreme.  Precipitation  generally  heavy  and  humidity  high.  However,  average  annual 
precipitation,  humidity,  and  range  of  temperature  vary  considerably  from  California 
to  Alaska  and  from  Pacific  to  Rocky  Mountains,  and  from  sea  level  to  limit  of  eleva- 
tion (7,000  feet).     Average  annual  precipitation,  from  about  20  inches  in  California  and 
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Oregon  to  over  100  inches  In  British  Columbia  and  Alaska.  Temperature  occasionally 
— 35**  F.  on  west  slope  of  Rockies  in  north  Idaho,  Montana,  and  British  Columbia, 
and  also  In  parts  of  Alaska,  but  elsewhere,  especially  in  coast  regions  south  of 
Alaska,  well  above  zero.  This  hemlock  generally  follows  humidity  and  precipitation 
of  the  region.  Precipitation  and  humidity  decrease  from  the  coast  to  the  Rockies. 
Precipitation  is  much  less  on  east  side  of  coast  ranges  and  Cascades  than  on  the 
sea  slopes ;  deficient  in  interior,  basins  of  Oregon,  Washington,  and  British  Columbia 
between  Rockies  and  Cascades ;  abundant  on  west  slope  of  Rockies. 

Tolerance. — Very  tolerant  of  shade  throughout  life,  especially  in  seedling  stages.  In 
later  life  vertical  light  necessary  for  best  growth.  Allowed  overhead  light,  it  recovers 
remarkably  well  from  long  suppression  and  renews  rate  of  growth.  Prolonged  sup- 
pression in  dense  shade  greatly  checks  growth.  Thrives  in  cool,  open,  humid  places 
with  abundant  soil  moisture.  Maintains  dense  stands,  alone,  subordinate  to  others,  or 
as  dominating  tree  with  equally  tolerant  or  slow-growing  species. 

Reproduction. — Very  prolific  seeder,  reproduces  itself  freely  everywhere  under  favor- 
able conditions.  Produces  some  seed  every  year,  but  heavy  seed  years  occur  at  irregular 
intervals.  Seed  with  moderate  rate  of  germination  and  moderately  persistent  vitality. 
Germination  excellent  and  growth  of  seedlings  good  on  wet  moss,  humus,  litter,  decaying 
wood,  muck,  and  mineral  soils — the  latter  less  favorable  than  moist  vegetable  seed 
bed.  Reproduction  abundant  under  dense  shade  of  mature  stands  and  also  in  the  open 
on  cut-over  areas  with  favorable  moist  forest  floor.  Restocks  burned  over  areas  at  first 
only  sparingly,  where  light-demanding  Douglas  fir,  pine,  larch,  fir,  etc.,  come  in  first. 

Mountain  Hemlock;  Black  Hemlock. 
Tsuga  mertetmana  (Bong.)  Sargent. 

DISTINGUISHING    CHARACTERISTICS. 

Mountain  or  black  hemlock,  an  alpine  tree,  has  little  general  resemblance  to 
the  better-known  western  hemlock.  Only  the  drooping  slender  branches  and 
its  bark  suggest  hemlock  to  the  casual  observer,  by  whom  its  foliage  might  be 
easily  mistaken  for  that  of  spruce,  or  possibly  of  fir.  Forest-grown  trees  have 
sharp-pointed,  narrowly  pyramidal  crowns  of  slender,  conspicuously  drooping 
branches ;  the  upper  third  of  the  crown  has  very  short  drooping  branches,  while 
the  exceedingly  slender  whip-like  leaders  are  gracefully  pendulous.  Trees  grown 
in  the  open  bear  branches  of  the  same  habit  down  to  the  ground,  rarely  losing 
them  for  more  than  a  few  feet  above  ground,  even  in  old  age.  Ordinarily, 
mountain  hemlock  is  short,  from  25  to  60  feet  high  and  from  10  to  20  inches  in 
diameter ;  the  trunk  is  often  rather  sharply  tapering ;  on  bleak  crests,  it  is  only 
a  few  feet  high  or  sprawling  on  the  ground.  Trees  75  or  80  feet  high  are  not 
uncommon,  while  trees  100  or  125  feet  high,  .with  a  diameter  of  30  or  40  Inches, 
are  sometimes  met  with.  On  high,  steep  slopes  the  trunks  are  strongly  bent 
down  the  slope  at  their  bases,  in  the  form  of  a  sled-runner.  Heavy  snows 
annually  bend  or  crush  the  slender  seedlings  and  saplings  to  the  ground  without 
killing  them  and  later  growth  rarely  straightens  the  bent  stems.  The  bark  is 
early  broken  and  rough  on  young  trees.  That  of  old  trees  is  about  1\  inches 
thick  and  dull  purplish  to  dark  reddish  brown.  It  is  deeply  and  narrowly  fur- 
rowed ;  the  rough,  hard,  distantly  connected  ridges  are  narrow  and  rounded.  At 
some  distance  the  trunks  have  a  blue-gray  tinge.  The  dense  foliage  varies  from 
a  dark  to  a  pale  blue-green.  Foliage  of  a  season's  growth  is  shed  about  the 
fourth  year.  The  blunt-pointed  leaves  (fig.  35)  are  rounded  and  plump  lookhig, 
in  this  respect  unlike  the  flat  leaves  of  other  hemlocks,  but  like  them  the  leaves 
have  small  distinct  stems.  They  clothe  the  branches  all  around,  but  appear 
thicker  on  their  upper  sides.  The  main  branchlets  are  unique  in  having  numer- 
ous short,  erect  side  branches ;  both  are  minutely  downy  for  several  years.  The 
cones  are  full  grovai  in  one  season.  They  are  usually  so  abundant  as  to  almost 
cover  the  branchlets  and  to  bend  them  down  with  their  weight  Usually  they 
are  pendulous ;  very  rarely,  and  chiefly  on  stunted  trees  in  exposed  situations,  the 
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cones,  also  stunted,  are  erect  when  mature.  Cones  (flg.  35,  a)  vary  in  length  from 
about  one-half  Inch  to  3  inches;  commonly  they  are  about  2  inches  long  and 
three-fourths  of  an  inch  thick  before  opening.  At  maturity  they  are  yellowish- 
green  to  a  bluish  purple.    Great  variation  exists  in  the  color  of  cones  at  matu- 


rity. Different  trees  of  the  same  forest  may  each  have  wholly  different  colored 
mature  cones ;  but  the  color  is  a  transient  character  and  there  is  no  other  dif- 
ference between  such  trees.  When  the  cones  oi>en,  and  afterwards,  they  are 
dull  to  light  brown,  the  scales  spreading  strongly  at  right  angles  to  the  cone 
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axis  (flff.  35).  After  the  seeds  are  shed,  usually  late  In  September  or  October, 
the  cones  begin  falling  from  the  trees,  and  by  spring  most  of  them  are  down. 
The  seeds  (fig.  35,  h)  are  pale  brown,  with  large  wings  which  enable  the 
wind  to  carry  them  for  long  distances.  Seed-leaves,  4,  and  about  one-fourth  Inch 
In  length.  Wood,  very  fine-grained,  soft  (considerably  lighter  than  that  of 
western  hemlock),  and  pale  reddish  brown.  It  is  without  the  silvery  character 
of  eastern  hemlock  wood.  It  is  practically  never  used  for  commercial  purposes, 
and  locally  only  occasionally  on  the  prospector's  alpine  camp  fire. 

Longevity. — Believed  to  be  a  very  long-lived  tree,  but  much  more  study  of 
its  age  limits  Is  required.  Trees  from  18  to  20  Inches  in  diameter  are  from  180 
to  260  years  old,  while  trees  of  high,  wind-swept  ridges  are  from  60  to  80 
years  old  when  from  5  to  7  Inches  in  diameter. 

RANGE. 

Tlmberllne  tree.  From  the  I^nclflc  coast  mountains  of  Alaska  southward  through  the 
high  Sierras  of  California,  and  to  northern  Idaho  and  Montana. 

Alaska. — Sea  slope  of  Coast  Range  northward  to  nelglihorbood  of  Lynn  Canal  (in 
about  lat.  BC*),  and  westward  to  head  of  Yukla  Creek  on  north  of  divide  between  Turn- 
again  Arm  and  Knik  Arm  of  Cook  Inlet  (lat.  61^  10\  long.  ISO**).  Commonly  at  eleva- 
tions of  2,000  to  4,000  feet,  except  when  occasionally  inhabiting  cold  sea-coast  bogs  from 
Sitka  northward,  and  when  descending  to  sea  level  at  west  end  of  Its  range  on  shores  of 
Prince  William  Sound  and  Kenal  Peninsula.  Tlmberllne  In  southeastern  Alaska  Is 
1,800  to  2,400  feet  on  exposed  seaward  slopes,  but  is  considerably  higher  in  protected 
Inland  passes.  About  Lynn  Canal  dwarf  trees  reach  3,250  feet,  or  more ;  westward,  its 
upper  limit  ranges  from  elevations  of  400  feet  to  1,600  feet,  and  about  Prince  William 
Sound,  at  from  300  feet.  In  gulches  away  from  sea,  to  over  1.450  feet,  on  warm  slopes 
facing  the  Sound.  On  Kenal  Peninsula,  generally  up  to  elevations  of  1.200  or  1,000 
feet,  but  follows  Resurrection  Bay  across  divide  to  Turnagain  Arm,  reaching  2,500  feet 
on  Inland  plateau.  Occurs  in  following  localities:  Hot  Springs  (near  Sitka),  Baranof 
Island,  and  Yes  Bay,  at  sea  level ;  Kulu  Island ;  White  Pass,  at  2,888  feet,  and  from 
Inland  to  Shallow  Lake,  Long  Lake,  Cbllkoot  and  valley  of  Chllkoot,  Fort  Wrangell. 

British  Columbia. — Higher  sea  slopes  of  Pacific  Coast  Range  and  Islands,  generally 
at  from  2,500  to  5.000  feet ;  also  abundant  in  interior  of  southern  British  Columbia  on 
west  slopes  of  Selkirk  Mountains.  All  summits  of  Queen  Charlotte  Islands  above  2,000 
feet,  and  up  to  4,500  or  5,000  feet,  especially  those  at  head  of  Cumshewa  Inlet.  Fraser 
River  Valley  and  inland  on  higher  slopes  above  2.700  feet  to  Silver  Mountain  (near 
Yale).  Vancouver  Island,  at  3,000  to  5,500  feet  elevation,  especially  on  following  sum- 
mits: Mount  Benson  (3,000  feet)  ;  Mount  Mark  (3,300  feet)  ;  Mount  Arrowsmith  (5,500 
feet)  ;  Mount  Edinburgh  (3,250  feet)  ;  locally  noted  at  Vancouver,  Victoria,  and  Port 
Townsend. 

Washington. — Both  slopes  of  Cascade  and  Olympic  mountains  at  elevations  of  5,000 
to  7,000  feet,  and  on  one  peak  of  Blue  Mountains,  but  not  on  Okanogan  Highlands. 
Olympics,  at  5,000  to  6,000  feet,  and  at  following  points:  Hoh  Divide;  head  of 
Bogachiei  Riyer,  near  pass  to  Jordan's  Lake;  near  Close  Call  Basin;  sphagnum  swamp 
3  miles  below  Hot  Springs;  main  head  of  South  Fork  of  Skokomish  River.  Northern 
part  of  Washington  National  Forest  (west  side  of  Cascades),  at  from  4,000  to  (timber- 
line)  6,000  feet ;  east  side  of  Cascades  in  moist  valleys  and  passes  at  3,100  to  6,400  feet — 
sometimes  to  7,000  feet,  as  on  slopes  above  I^ke  Chelan,  and  down  to  2,200  feet,  as  in 
Stehekin  River  Valley  and  on  east  side  of  Stevens  Pass  (mouth  of  Great  Northern  Rail- 
road tunnel).  Southern  part  of  Washington  National  Forest,  at  2,000  to  7,200  feet; 
most  abundant  at  4.000  to  6.000  feet  in  Skykomlsh.  Tolt,  Snoqualmle,  Cedar,  Green, 
White,  Yakima,  Wenache,  Entlat  river  basins  and  of  Lake  Chelan.  Also  at  following 
points :  Cascade  Pass,  at  5,421  feet ;  headwaters  of  Stehekin  River,  at  about  7,000  feet ; 
pass  between  Montecristo  and  Index ;  trail  to  Columbia  Peak ;  Skagit  Pass ;  Bridge 
Creek.  Mount  Rainier  National  Forest,  at  3,500  to  7,500*  feet  with  best  growth  at  4,500 
to  6,200  feet,  in  river  basins  on  both  sides  Cascades.  Locally  noted  as  follows;  Mount 
Rainier,  at  4,000  to  6,000  feet;  Mount  Adams,  at  6,000  feet;  Cascade  Divide  (3  miles 
north  of  Cowlitz  Pass)  at  4,800  feet ;  at  point  2  miles  west  of  divide  at  Cowlitz  Pass,  at 
4.750  feet;  head  of  Summit  Creek;  Cowlitz  River,  at  3,650  feet;  Dewey  Lake  (head  of 
American  River)  at  5,300  feet ;  main  divide  on  head  of  Clspus  River,  at  5,200  feet. 

Oregon. — Both  slopes  of  Cascades  at  elevations  of  5,500  to  7.000  feet,  and  In  Powder 
River    Mountains    (northeastern   Oregon).     Cascade   National    Forest    (North),    principal 
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tree  at  5,500  to  7,000  feet — sometimes  to  7,800  feet,  and  stragKlinir  down  to  3,000  feet. 
Locally  noted  as  follows :  Mount  Hood  (tlmberllne)  on  bead  of  East  Fork  of  Hood  River 
at  6,400  feet,  and  of  Clear  Fork  at  5,100  feet,  down  on  southwest  side  to  a  little  below 
Government  Camp  (3,600  feet)  ;  on  north  side  to  about  3,000  feet ;  Mount  Jefferson ; 
headwaters  of  Clackamas  River,  at  about  6,000  feet ;  Salt  Creek ;  divide  between  Row 
River  and  Middle  Fork  of  Willamette  River.  Cascade  National  Forest  (South),  abundant 
on  both  sides  of  Cascades  and  on  Umpqua-Rogue  River  Divide ;  on  east  side,  at  6,000 
to  0,200  feet,  and  on  west  side,  at  5,900  to  9,200  feet:  best  growth  at  6,200  to  7.000 
feet.  High  summits  of  Sisklyous — also  on  north  slopes  of  Siskiyou  Peak,  but  not  detected 
east  of  Cascades,  In  Klamath  ranges.  Locally  noted  at  Crater  Lake  (rim  of  Crater), 
down  to  near  Pole  Bridge  Creek  (6,100  feet),  and  on  Mount  Scott,  up  to  8,000  feet. 
California. — Northern  cross  ranges  and  west  side  of  Sierras  southward  to  Bubbs 
Creek  at  head  of  South  Fork  of  Kings  River  (lat.  36"  40'),  probably  also  In  San  Jacinto 
Mountains,*  generally  at  from  6,000  to  11,000  feet  elevation.  On  northern  mountains 
from  Sisklyous  and  Trinity  Mountains  eastward  to  ranges  north  of  Mount  Shasta  and 
west  of  Butte  Creek,  including  Goose  Nest  Mountain,  extending  northward  to  the 
Oregon  line,  reappearing  on  Glass  Mountain  (boundary  of  Siskiyou  and  Modoc  counties) 
at  7,500  to  9,000  feet,  Sisklyous  Above  6.000  feet.  Reported  in  mountains  east  of  Cres- 
cent City  (Del  Norte  County).  Marble  Mountain  Divide  (west  of  Scott  Valley,  Siskiyou 
County)  on  summit  of  pass  (5,700  feet),  and  on  higher  parts  of  ridge.  Trinity  County: 
Canyon  Creek,  at  point  about  7  miles  north  of  Dedrick.  at  4.500  feet  elevation,  and 
northward  to  head  of  creek,  here  mingled  with  Shasta  fir  and  weeping  spruce.  North 
part  of  Mount  Shasta  National  Forest,  at  7,000  to  over  8,000  feet ;  throughout  southern 
part  at  elevations  from  6,500  feet  to  timberline  (8,000  to  9,000  feet).  Mount  Shasta,  at 
various  points  between  7,200  and  8,700  feet.  Abundant  on  west  side  of  northern  Sierras, 
at  6,000  to  10,000  feet;  less  frequent  in  southern  part,  and  at  8.000  to  11,000  feet. 
In  Lassen  Peak,  Plumas,  and  Diamond  Mountain  National  Forests  at  elevations  above 
6,000  feet  and  on  such  peaks  as  Lassen  Peak,  slopes  near  Drakes,  Spanish  Peak,  and 
Mount  Pleasant.  Tahoe  National  Forest,  Mount  FMllmore  and  southward  on  all  summits, 
at  elevations  from  7,500  to  timberline  (about  10,000  feet),  except  on  main  divide  between 
south  end  of  Sierra  Valley  and  north  line  of  Sierraville  Quadrangle  (Sierra  County)  ; 
locally  noted  on  Pyramid  Peak  (1)  miles  above  Fornis),  near  Ralston  Peak,  in  Devils 
Basin  (east  of  Pyramid  Peak),  and  on  high  summits  near  Donner,  at  7,500  to  8,500 
feet.  Stanislaus  National  Forest,  on  summits  at  6.900  to  9,400  feet.  Here  locally 
noted  on  divide  south  of  North  Fork  of  Mokelumne  River  (9  miles  north  of  Bloods)  ; 
Mount  Reba  (north  Fork  of  Mokelumne  River)  ;  near  Wood's  place  (road  to  Kirk- 
wood).  Placerville  Pass  and  adjacent  peaks  southwest  of  Lake  Tahoe,  at  7,500  feet 
to  timberline.  Sierra  National  Forest,  summits  at  elevations  between  8,000  and 
11,000  feet,  and  southward  to  Bubbs  Creek  (tributary,  South  Fork  of  Kings  River, 
T.  14  S.,  R.  33  E.),  reaching  east  slope  of  Sierras  at  head  of  Owens  River;  lower  part 
Kearsarge  Pass,  at  north  base  of  West  Vidette  Mountain  and  canyon  between  Vldette  and 
Junction '  Meadows.  Locally  noted  as  follows:  Mokelumne  Pass  (headwaters  of  Silver 
Creek  and  upper  Mokelumne  River)  ;  Tuolumne  Meadows,  at  9,500  to  little  over  10,000 
feet  on  W^hite  Mountain  and  Mount  Conness,  Lookout  Knob,  Lambert  Dome,  ridge 
between  Dlngley  and  Delaney  creeks,  old  Tioga  mine,  upper  Tuolumne  Canyon,  base  of 
Unicorn  Peak,  Cathedral  Lakes  and  Peak,  head  of  Cathedral  Creek,  Lyell  Fork  of  Tuo- 
lumne, at  10,500  feet;  head  Snow  Creek  (Mount  Hoffman),  about  May  Lake,  and  south- 
west flank  of  mountain  down  to  8.500  (near  Tioga  road)  ;  near  Lake  Tenaya ;  head  of 
Mono  Creek  and  Pass;  Sunrise  I*eak  (between  Tuolumne  Meadows  and  Yosemite),  at 
10,000  feet;  Tuolumne  Dome,  at  8,000  feet;  Snow  Canyon  (Yosemite  Park)  ;. Kings 
Creek  Mountain;  head  of  North  Fork  of  San  Joaquin  River,  at  8,000  feet,  and  on  its 
tributaries  Silver  and  Fish  creeks,  at  about  10.000  feet;  Bubbs  Creek.  San  Jacinto 
Mountains,  on  Wellman  Flat,  at  7,500  feet. 

The  detailed  range  of  mountain  hemlock  in  Idaho  and  Montana  will  be  dealt 
with  in  a  later  bulletin. 

OCCUBBENCE. 

« 
Mainly  at  timber  line,  but  in  far  north  at  sea  level.     Southward,  vertical  range  is 
determined  by  gradual   ascent  of  favorable  climatic  and  moisture  conditions,   until,   at 
south,  the  tree  Is  confined  to  high,  cold,  moist,  mountain  slopes  and  valleys.     Thrives  in 
most  w^ell-drained  soils,  not  too  dry ;  but  best  in  loose,  coarse,  moist  ones. 


•This  remarkable  extension  of  range  is  supported  by  a  photograph  of  a  large  tree 
taken  in  1899  (?)  by  T.  P.  Lukens.  It  is  hoped  that  this  record  may  be  fully  verified 
later. 


FOREST  TREES   OF   THE   PACIFIC  SLOPE.  99 

Best  stands  on  flats,  gentle  slopes,  heads  of  moist  valleys,  or  in  sheltered  ravines 
(below  Crater  Lake  In  Cascades  of  southern  Oregon).  Decidedly  prefers  north  exposures, 
doubtless  on  account  of  less  heat  and  greater  soil  moisture  there.  Exposed  high  slopes 
least  favorable  to  best  growth ;  although  often  abundant  there,  it  is  usually  stunted. 
Commonly  in  limited  pure  stands  and  in  mixture.  At  north,  with  Sitka  spruce,  western 
hemlock,  and  alpine  flr.  Southward,  at  high  altitudes,  with  white-bark  pine,  alpine  fir, 
Lyall  larch.  Engelmann  spruce,  while  grand  flr,  lodgepole  and  western  white  pines  are 
also  occasional  associates  at  lower  elevations.  Large  pure  stands  are  uncommon,  but 
rather  extensive  forests  with  85  per  cent  of  hemlock  are  occasional.  Pure  patches  are 
frequent  on  north  slopes.  In  southern  Alaska  and  British  Columbia,  with  spruce,  firs, 
poplars,  and  birches.  At  high  altitudes  in  California,  often  in  groups  with  patches 
of  white-bark  pine;  lower,  commonly  with  California  red  flr  and  lodgepole  and  western 
white  pines. 

Climatic  Conditions. — Endures  severe  alpine  climate.  Daily  and  seasonal  ranges 
of  temperature  great,  owing  to  intense  sunlight  and  rapid  radiation  of  heat  at  night. 
Rarity  of  air,  together  with  frequent  high  winds,  cause  rapid  transpiration,  which  is 
modified  somewhat  by  Increased  humidity  due  to  low  air  temperature.  Precipitation, 
large;  chiefly  snow,  which  often  buries  trees.  Snow  comes  early  and  stays  late;  melting 
slowly,  it  supplies  moisture  throughout  the  short  growing  season.  Rains  are  rather  fre- 
quent in  spring  and  fall,  but  summers  are  usually  hot  and  dry,  especially  on  south 
exposures. 

70LERANCB. — Very  tolerant ;  excepting  western  hemlock,  surpassing  all  associates  in 
shade  endurance.  Its  dense  shade,  almost  excluding  light  from  ground,  usually  prevents 
growth  of  seedlings,  even  Its  own,  which  appear  to  require  more  light  than  the  heavy 
shade  of  mother  trees  affords,  but  which  thrive  under  lodgepole  pine,  flr,  etc.  Seedlings 
and  saplings  bear  long  suppression,  and  rarely  die  under  it.  Trunks  are  not  cleared 
readily,  even  In  dense  stands ;  dead  branches  usually  persist  or  leave  short  stubs  which 
form  loose  knots  in  timber. 

Reproduction. — Prolific  seeder,  producing  cones  when  about  20  years  old;  seed  is 
borne  annually,  but  not  every  year  is  a  good  seed  year.  Seed  has  only  moderate  rate  of 
germination,  and  its  vitality  Is  rather  transient.  With  sufficient  moisture,  seed  ger- 
minates on  both  humus  and  mineral  soils,  but  apparently  better  on  latter.  Seedlings 
grow  better  In  moderate  shade  and  moist  humous  soil  than  in  full  light. 

PSSUBOTBITQA.     7ALBB  HEMLOCKS. 

The  generic  name  of  the  false  hemloclcs  indicates  a  relationship  to  the  hem- 
lociss,  which  they  resemble  in  the  distinctly  formed  leaf  stems  and  in  the  habit 
and  character  of 'their  cones.  The  resin  vesicles  of  hemlock  seeds  are,  how- 
ever, absent  from  the  seeds  of  Pseudotsugas.  The  latter  have  small  resin- 
pockets,  or  "  blisters,"  in  the  bark  of  young  trunks  and  branches,  in  thte  respect 
being  similar  to  the  firs.  Woodsmen  and  lumbermen  know  them  as  "  varieties  " 
of  "  fir  "  or  "  spruce,"  and  even  as  "  pines."  Properly  they  should  not  be  called 
firs,  from  which  they  differ  greatly  in  the  character  of  their  wood,  foliage,  and 
cones.  The  superficial  resemblance  of  the  wood  of  these  trees  to  pine  is  a 
popular  reason  for  calling  them  pines,  but  it  is  a  perversion  of  the  name,  for  in 
all  respects  the  pines  are  totally  different  trees. 

False  hemlocks  are  evergreen  trees  with  dense,  soft,  flat  leaves.  Their 
branches,  growing  in  irregular  circles,  form  with  their  many  side-branches  wide, 
fan-like,  densely  foliageil  sprays.  The  rough,  very  thick-barked  trunks  are  tall 
and  massive,  and  taper  slowly.  They  have  broadly  pyramidal  crowns,  which  in 
young  trees  extend  to  the  ground.  The  flat,  bluntish  leaves,  attached  by  dis- 
tinct stems,  are  spirally  and  singly  arranged  on  the  branches.  They  appear  often 
to  grow  mainly  from  two  opposite  sides  and  from  the  top  of  the  branch;  but 
lower  leaves  bend  upward  toward  each  side  of  the  branch  by  a  twist  in  their 
stems.  Leaves  of  a  season's  growth  remain  on  the  tree  about  five  or  eight 
years.  In  cross-section  the  leaves  of  our  species  show  two  resin-ducts  on  the 
under  margin  near  the  edges  of  the  leaves.  Flowers  of  two  sexes  are  borne 
singly  on  branchlets,  formed  the  previous  year,  on  different  parts  of  the  same 
tree.    The  female  flowers  are  bristly,  scaly  bodies,  developing  into  cones  with 
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seed ;  they  are  borne  nearly  or  quite  at  the  ends  of  twigs.  The  male  flowers — 
scaly  bodies  bearing  i)ollen  only — grow  from  the  bases  of  leaves  farther  back 
from  the  end  of  the  twig.  Most  characteristic  of  the  pendulous  cones  of  these 
trees  are  their  3-pointed  scale-like  bracts,  which  protrude  conspicuously  from 
among  the  cone-scales  (fig.  30).  No  other  cones  of  native  conifers,  with  per- 
sistent scales,  have  protruding  bracts.  The  cones  mature  in  one  season,  soon 
afterward  falling  from  the  trees.  Two  winged  seeds  are  borne  under  each 
cone-scale.  Their  small  size  and  large,  light  wings  permit  the  wind  to  dis- 
tribute them  easily. 

They  are  trees  (mainly  one  species)  of  the  greatest  commercial  in^)ortance, 
and  furnish  the  finest  and  largest  saw  timber  of  any  native  trees,  if  not  of  any 
trees  in  the  world.  The  slightly  resinous,  pine-like  wood  is  most  widely  adapted 
for  construction.  Two  native  species  of  these  trees  are  known.  One  is  dis- 
tributed more  or  less  from  the  Rocky  Mountain  States  to  the  Pacific  coast, 
while  the  other  inhabits  the  mountains  of  southern  California. 

Douglas  Fir;  Douglas  Spruce. 

Pseudotsuga  taxifolia  a  (Polr.)  Britt. 

DISTINGUISHING   CHARACTERISTICS. 

Excepting  the  great  sequoias  of  California,  Douglas  fir  is  the  most  gigantic 
tree  of  the  Pacific  forests.  Under  the  best  conditions  for  growth  it  ordinarily 
reaches  180  or  190  feet  in  height  and  from  3^  to  G  feet  in  diameter.  Trees  over 
200  feet  high  and  8  or  10  feet  in  diameter  are  to  \ye  found,  but  Ihey  are  exceed- 
ingly rare.  Under  less  favorable  conditions,  such  as  prevail  outside  of  the 
humid  Pacific  coast  region,  it  commonly  attains  a  height  of  from  75  to  110 
feet  and  a  diameter  of  from  18  to  30  inches ;  while  in  high,  exposed  situations 
it  is  greatly  stunted,  often  under  5  feet  in  height.  The  typical  crown  form  of 
young  trees  is  a  broad,  sharp  pyramid;  the  lower  branches  are  straight  or 
drooping  and  the  middle  and  higher  ones  trend  upward,  forming  on  the  whole  a 
rather  open  head.  All  of  the  branches  have  numerous  long,  hanging  side 
branchlets,  which  are  sometimes  very  long.  In  dense  stands  one-half  or  two- 
thirds  of  the  lower  branches  are  shaded  out  by  the  time  the  trees  are  10  or  15 
inches  in  diameter.  Under  these  conditions  the  crowns  of  middle-aged  and  old 
trees  lose  much  of  their  pyramidal  form,  and  become  rounded  or  flattened. 
The  massive  trunks,  clear  of  branches  for  80  or  100  feet  (in  the  Pacific  region), 
are  straight,  and  with  only  a  slight  taper.  The  ashy  brown  bark  of  young 
trees,  often  chalky  in  patches,  is  thin,  smooth,  and  but  little  broken,  except  near 
the  ground,  until  the  trees  are  12  to  14  inches  in  diameter.  Later,  and  in  old 
trees,  the  bark  becomes  from  5  to  10  inches  thick  at  the  base  of  the  trunk, 
although  higher  up  it  remains  much  thinner.  Sometimes  very  old  trees  have 
bark  from  18  to  24  inches  thick.  It  is  dark  brown  on  the  outside  and  clear  red- 
brown  within.  It  is  often  very  rough,  with  deep,  w^ide  furrows  and  great 
ridges,  which  are  connected  at  Intervals  by  narrower  cross  ridges.  There  is 
great  variation  in  the  character  and  markings  of  the  bark  in  dry  and  humid 
regions,  and  also  in  exposed  and  protected  situations.    Trees  in  exposed,  dry 

•Several  authors  maintain  for  this  tree  the  name  PseudoUuga  mucronata  (Raf.) 
Siidworth,  which  the  writer  has  shown  to  lie  lawfully  antedated  by  P.  taxifolia  (Polr.) 
Britt.  For  a  full  discussion  of  the  basis  of  this  decision,  see  Bull.  17,  Div.  For.  p.  23. 
1898. 
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situations  appear  to  have  rougher  and  harder  bark  than  those  In  the  moist, 
deep  forest  Trees  of  the  high,  very  dry  interior  mountain  slopes,  particularly 
young  trees,  may  have  soft,  cork-like,  gray -brown  bark.  (This  may  well  be  a 
result  of  the  excessively  dry  atmosphere,  for  one  or  two  firs  of  that  region  have 
similar  bark).  Otherwise  these  trees  are  not  different  from  those  with  the 
ordinary  bark.  Mature  foliage  is  usually  deep  yellow-green.  In  the  drier  parts 
of  its  range  Douglas  fir  sometimes  has  blue-green  foliage  of  varying  shades, 
especially  in  Rocky  Mountain  forms.  This  color  is  particularly  pronounced 
during  the  early  maturity  of  the  leaves.  Foliage  of  a  season's  growth  remains 
on  the  tree  about  eight  years,  when  it  is  shed  at  irregular  intervals.  The  leaves 
(fig.  30)  are  flat,  slightly  grooved  above  and  commonly  blunt,  or  very  occa- 
sionally pointed.  Cones  ripen  early  In  August  and  by  September  they  begin 
to  open  and  shed  their  seed.  A  few' weeks  later  the  cones  drop  from  the  trees. 
The  cones  (fig.  36),  which  are  cinnamon  or  reddish-brown,  furnish  easy  and 
reliable  means  of  identifying  this  tree.  Their  simplest  distinction  is  the  3- 
polnted,  trident-like  thin  bracts  protruding  from  among  the  cone-scales.  Cones 
vary  from  1^  to  4i  inches  in  length,  but  they  are  commonly  about  2J  to  3 
inches.  The  seeds  (fig.  36,  a)  are  dull  russet-brown,  with  areas  of  white. 
Seed-leaves,  about  three-fourths  of  an  inch  long,  are  6  to  7.  Wood  varies 
widely  in  character  and  grain,  which  may  be  very  coarse,  medium,  or  fine. 
Coarse-grained  wood  is  usually  distinctly  reddish-brown,  the  "red  fir"  of  lum- 
bermen. Fine-grained  wood  is  a  clear  yellowish  brown,  the  "yellow  fir"  and 
"Oregon  pine"  of  lumbermen.  The  botanical  characters  of  trees  furnishing 
these  dissimilar  qualities  of  wood  are  the  same,  and  there  is  no  foundation  for 
the  popular  belief  that  these  woods  come  from  two  different  "varieties"  or 
"^)ecies"  of  trees ;  indeed  the  two  grades  of  wood  may  sometimes  be  obtained 
from  the  same  tree.  For  the  first  stage  of  from  50  to  160  or  more  years 
diameter  growth  is  rapid,  giving  coarse-grained  wood,  while  the  later  stages 
of  growth  are,  as  a  rule,  slower  and  give  fine-grained  wood.  The  invariable 
difference  in  color  between  these  two  grades  of  wood  is  often  attributed  to  the 
character  of  the  soil,  but  this  explanation  ignores  the  fact  that  both  grades 
may  come  from  the  same  tree.  The  true  explanation  is  yet  to  be  found.  Grades 
intermediate  between  these  are  also  common,  especially  in  trees  grown  outside 
of  the  humid  northwestern  range,  from  which  the  bulk  of  "red"  and  "yellow" 
timber  is  derived.  Both  grades  are  exceedingly  important  commercially,  but 
the  finer-grained,  yellow  wood  is  now  being  worked  up  for  the  finest  grades  of 
finishing  lumber,  for  which  it  competes  with  high-class  pine. 

Longevity. — Long-lived.  Trees  from  .3  to  4  feet  in  diameter  are  from  150 
to  200  years  old,  while  those  from  4  to  8  feet  in  diameter  are  from  200  to  375 
years  old-  One  tree  9  feet  through  showed  an  age  of  435  years.  The  ages  of 
rare  trees  larger  than  this  are  probably  from  400  to  500  yeara 

RANGE. 

Western  North  America  from  British  Columbia  southward  to  central  California,  to 
northwestern  Texas,  southern  New  Mexico,  Arizona,  and  northern  Mexico. 

British  Columbia. — From  east  side  of  Rocky  Mountains  westward  to  Pacific  coast 
and  northward  to  Tacla  Lake  (lat.  55*  10')  and  Skeena  River  (lat.  54**  20')  ;  in  south- 
ern part,  from  sea-level  to  6,000  feet ;  farther  north,  at  general  elevation  of  country, 
but  absent  from  valleys  of  southern  part  of  central  plateau,  as  also  from  higher  parts 
of  Rocky,  Gold,  and  Selkirk  Mountains.  From  Rocky  Mountains  eastward  to  Calgary 
and  Porcupine  Hills;  northward  to  head  of  Athabaska  and  Grand  Fork  Fraser  rivers, 
but  absent  from  Cariboo  Range;  northward  in  Fraser  River  Valley  to  McLeods,  Tacla, 
Bablne,  and  Frangols  lakes;  absent  from  headwaters  of  Salmon  River,  but  on  coast 
range  northward  to  Skeena  River.  Northward  on  Pacific  coast  only  as  far  as  north  end 
of  Vancouver  Island,  not  on  coast  archipelago,  and  rare  on  west  coast  of  Vancouver 
Island. 
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Washington. — Abundant  everywhere,  except  In  Columbia  River  plains.  West  ot 
Cascades,  generally  from  sea  level  to  5.000  feet ;  less  frequent  east  of  Cascades.  Wash- 
ington National  Forest  (West)  up  to  4,000  feet,  or  occasionally  to  6,000  feet;  Washing- 
ton Forest  (East)  at  1,100  to  6,000  feet.  In  Cascades,  south  of  this  reserve,  up  to 
5.400  feet.  Mount  Rainier  National  Forest,  up  to  5.600  feet;  on  Mount  Rainier  and 
Mount  Adams.  Olympic  Mountains,  up  to  about  3,500  feet ;  Blue  Mountains,  at  2,500 
to  4,000  feet ;  on  Kamiak  Butte,  head  of  Grande  Coul^  River,  and  in  Nisqually  River 
Valley. 

Orboox. — Throughout  western  part,  except  in  a  few  arid  valleys;  from  sea  level  to 
6.000  feet.  Cascade  National  Forest  (North),  sometimes  up  to  7,200  feet;  eastward 
on  Columbia  River  to  Hood  River ;  east  of  Mount  Hood  to  within  about  6  miles  of 
Wapinitia  (west  of  Deschutes  River)  ;  north  side  of  Mount  Hood  up  to  3,800  feet  and 
to  Government  Camp  on  south  side.  Occurs  from  Mount  Hood  to  latitude  45",  here 
disappearing  from  east  side  of  range.  In  southern  Cascades,  on  Umpquas,  Sisklyous. 
and  west  side  of  Cascades,  up  to  6.200  feet ;  east  side  of  Cascades,  at  4,300  to  7,000 
feet  from  Klamath  Gap  northward  to  Klamath  Marsh  Terrace;  Mount  Mazama  at 
4,500  to  over  6,000  feet.  On  north  end  of  Upper  Klamath  Lake  and  lava  flows  east  of 
this  lake,  at  elevations  above  6.000  feet,  and  southward  to  Swan  Lake  Point,  reappearing 
on  divide  at  head  of  Lost  River.  I'nknown  on  Klamath-Deschutes  Divide  and  else- 
where In  Klamath  Basin.     On  both  slopes  of  coast  ranges,  but  commoner  on  western. 

California. —  In  northern  mountains.  Sierras,  and  southward  to  San  Joaquin  River; 
also  in  coast  ranges  to  Santa  Lucia  Mountains.  Throughout  northwestern  California 
eastward  to  Mount  Shasta,  and  westward  to  the  coast ;  generally  at  2,000  to  6,000  feet. 
Klamath  National  Forest,  up  to  4,000  feet.  Eastward  in  Siskiyou  County  to  east  part 
of  Siskiyou  Mountains;  Klamath  River  (few  miles  west  of  Hornbrook),  near  Klamath 
Hot  Springs,  ridge  east  of  Shovel  Creek,  and  eastward  to  near  PIcard  (west  of  Klamath 
Lake),  extreme  eastern  limit;  farther  south,  eastward  only  to  Goosenest  Mountain  (east 
of  Shasta  Valley  and  north  of  Mount  Shasta),  upper  McCloud  River  (south  of  Mount 
Shasta)  and  southeastward  to  Fall  River  (Shasta  County),  where  east  limits  farther 
south  are  Mount  Lassen,  while  western  limits  are  Sacramento  River  Canyon  to  or  below 
Gregory,  McCloud  River  to  Its  Junction  with  Pitt  River,  and  3  miles  east  of  Montgomery, 
at  4,000  to  4,200  feet.  Lassen  County:  Southern  part  eastward,  to  Susanville.  Mount 
Shasta,  bottom  slopes,  except  at  north,  up  to  5,500  feet.  In  Shasta,  Plumas,  Lassen 
Peak,  and  Diamond  Mountain  National  forests,  at  2,000  to  6,000  feet,  on  west  slope  of 
range.  Northern  Sierras,  at  2,400  to  6.000  feet  on  west  slope,  or  sometimes  to  7,000  feet 
and  down  to  900  feet,  as  in  Chico  quadrangle  area  (Including  Butte  County)  ;  not  In 
Sierra  Valley.  Tehama  County:  East  of  Sacramento  River  from  point  10  miles  east  of 
I'alne  Creek  post-offlce  eastw^ard.  PJfimas  County:  Eastward  to  Grizriy  Mountains 
(west  of  Sierra  Valley).  Butte  County:  Westward  to  Megalla  and  to  4  miles  north  of 
Bidwell  Bar  at  1,300  feet,  i^ierra  County:  Eastward  to  mountains  west  of  Sierra  Val- 
ley, thence  westward  to  Yuba  Pass  (5.800  feet)  ;  west  of  Yuba  Pass,  westward  into 
Yuba  County,  where  west  limit  is  on  east  foothills  of  Sacramento  Valley  at  Campton- 
vllle  and  Oregon  Hills,  and  In  Nevada  County  at  Nevada  City,  Grass  Valley,  and  Colfax 
on  Bear  River,  Placer  County:  Westward  to  Junction  of  Middle  and  North  Forks  of 
American  River ;  eastward  to  beyond  Blue  Canyon  and  probably  also  above  Emigrant  Gap 
on  main  Sierra  Divide,  but  not  reported  on  east  side  of  divide  between  Truckee  and  Lake 
Tahoe.  Eldorado  County:  Westward  to  Placervllle,  Pleasant  Valley,  and  canyon  of 
North  F'ork  Cosumnes  River ;  eastward  to  Coloma  In  canyon  of  South  Fork  of  American 
River,  and  to  Echo  (Tahoe  Road),  at  5,500  feet.  Stanislaus  National  Forest,  at  2,000  to 
5.500  feet,  and  chiefly  on  and  near  Mutton  Canyon,  between  Grizzly  Flat  and  Indian 
Digglns,  and  on  Mill  Creek  (tributary  North  Fork  Mokelumne  River).  Amador  County: 
Westward  to  point  3  miles  east  of  Pine  Grove  and  Sutter  Creek  Canyon  (northeast  of 
Volcano),  and  eastward  to  beyond  Pioneer.  Calaveras  County:  Only  in  central  western 
part  on  branches  of  Mokelumne  River  westward  nearly  to  Rich  Gold,  Esperanza  Creek 
(near  Railroad  Flat)  ;  not  detected  between  Murphys  and  Big  Trees  nor  In  Calaveras 
Big  Tree  groves,  but  It  occurs  on  San  Antonio  Creek  about  2  miles  below  Big  Trees. 
Tuolumne  County:  Canyon  of  Middle  Fork  Stanislaus  River  from  Junction  with  Clark 
Fork  at  5,500  feet  eastward  several  miles ;  between  Big  Oak  Flat  and  Crockers,  and 
thence  eastward  to  .\.^pen  Meadows,  at  6.200  feet ;  Hetch  Hetchy  Valley  and  Tuolumne 
Big  Tree  Grove  at  5.700  feet,  \fariposa  County:  Westward  to  near  Bull  Creek  (10 
miles  east  of  Coultervllle  and  a  few  miles  east  of  Wnssama)  ;  eastward  to  Yosemlte  Valley 
and  Merced  River  (head  of  Nevada  Fall),  at  6,000  feet.  Glacier  Point  at  7,300  feet,  and 
nearly  to  Chinquapin,  Bridal  Veil  Creek,  at  7,100  feet.  Southward  occurs  on  bead  of 
Stevenson  Creek  (tributary  San  Joaquin  River)  at  elevations  of  3,000  to  5,500  feet 
(southern  limit  In  Sierras)  at  ftOO  to  5,000  feet,  or  occasionally  to  6,000  feet.  In  Stony 
Creek  National  Forest,  at  2,000  to  5.000  feet,  but  mainly  on  west  side  of  range.  Tehama 
County:   Eastward  along  Paskenta  Road  to  about  3,300  feet  on  east  side  of  Coast  Range. 
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Colusa  County:  Northwest  corner  on  Snow  Mountain.  Lake  County:  East  side  of 
Coast  Range  to  Long  Valley,  Upper  Cache  Creek,  Clear  Lake,  and  to  point  near  Middleton. 
Common  In  Del  Norte,  Humboldt*  Mendocino,  Marin,  and  Sonoma  counties  (coast  ranges)  ; 
abundant  westward  to  eastern  margin  of  redwood  belt,  and  sparingly  through  it,  some- 
times to  the  sea.  Del  Norte  County:  Westward  to  Crescent  City.  Humboldt  County: 
Sparingly  among  the  redwoods  north  of  Humboldt  Bay ;  westward  south  of  bay  to  Fern- 
dale  and  Bear  River  valleys,  Petrolla,  Upper  Mattole  River,  Briceland,  and  south  slope  of 
King  Mountain.  Mendocino  County:  Westward  to  Kenny,  Westport,  Mendocino  Pine 
Barrens,  mouth  of  Big  River,  and  seaward  gulches  from  Fort  Bragg  to  Oualala.  Sonoma 
County:  Westward  in  north  part  to  east  edge  of  lodgepole  pine  belt  (on  coast)  to 
point  1  mile  from  beach  at  Fort  Ross,  near  mouth  of  Russian  River,  nearly  to  Bodega 
Bay,  Meeker,  and  Occidental.  Marin  County:  Westward  to  southern  part  of  Inverness 
Ridge  (Point  Reyes  Peninsula),  line  of  North  Shore  Railroad,  and  valleys  of  San  Ger- 
onimo  and  Lagunitas.  Napa  County:  Mount  St.  Helena,  up  to  4,350  feet,  and  south- 
ward on  ridge  east  of  Napa  Valley  at  least  to  St.  Qelena  (town),  and  on  ridge  west  side 
of  Napa  Valley  to  point  south  of  and  to  a  ppint  little  beyond  Oakvllle.  Mountains  about 
San  Francisco  Bay;  but  not  in  Vaca  Mountains  (inner  Coast  Range),  Oakland  Hills,  and 
Mount  Hamilton,  nor  Monte  Diablo  ranges.  Frequent  in  Santa  Cruz  and  Santa  Lucia 
Mountains,  at  2,500  to  3,000  feet,  southward  to  Los  Burros.  Throughout  Santa  Cruz 
Mountains  from  hills  south  of  San  Francisco  and  southward  around  north  part  of  Mon- 
terey Bay  to  within  a  few  miles  of  Watsonviile,  reappearing  southward  in*  Santa  Lucia 
Mountains. 

The  detailed  range  of  Douglas  fir  in  Idaho.  Montana,  South  Dakota,  Colorado, 
Utah,  Texas,  New  Mexico,  Arizona,  and  Mexico  will  be  dealt  with  In  a  later 
bulletin. 

OCCUBBENCE. 

Except  at  high  elevations  and  at  north  limit,  prefers  north  to  south  exposures  and 
sheltered  slopes,  canyons,  benches,  etc.,  to  exposed  situations.  In  north,  and  at  high 
elevations,  warmer  south  exposures  are  preferred,  as  heat,  not  moisture,  becomes  the  con- 
trolling factor.  Lower  limit  in  drier  regions  determined  by  lack  of  moisture,  and  upper 
limit  chiefly  by  lack  of  heat.  At  higher  levels  on  east  sides  of  ranges  than  on  west  sides, 
also  higher  on  south  slopes  than  on  north  exposures ;  but  it  is  more  abundant  on  west 
slopes  than  on  east  slopes,  and  likewise  more  frequent  on  north  than  on  south  exposures — 
except  at  north,  where  heat  is  the  controlling  factor.  Adapted  to  a  great  variety  of  soils. 
Including  nearly  all  with  sufficient  moisture,  from  border  of  brackish  coast  water  to  soils 
where  only  drought-enduring  western  yellow  pine  grows.  Prefers  fresh,  well-drained, 
porous,  deep,  loamy  soils,  avoiding  saturated,  poorly  drained,  heavy  soils.  Good  soil  and 
abundant  atmospheric  and  soil  moisture  are  necessary  for  best  growth,  but  with  abundant 
moisture,  quantity  and  quality  of  soil  are  less  important,  and  vice  versa.  Grows  faster 
and  larger  on  poor  gravels  and  sand  in  the  humid  Puget  Sound  country  than  on  best  soils 
of  Rocky  Mountains  with  dry  air  and  deficient  precipitation ;  likewise,  not  so  large  on  best 
soils  of  drier  California  mountains,  even  though  the  climate  is  mild  and  heat  and  sunshine 
are  abundant  for  tree  growth. 

Forms  large  pure  forests  and  often  nearly  pure  stands,  but  chiefly  associated  with 
numerous  species  of  different  habits.  In  California  Sierras  chiefly  with  yellow  pine, 
sugar  pine,  white  fir,  and  incense  cedar,  as  also  in  Cascades  of  southern  Oregon  ;  while  in 
California  coast  ranges  it  grows  with  redwood  and  tanbark  oak.  In  Oregon  and  Wash- 
ington, mainly  with  western  hemlock,  western  red  cedar,  lowland  flr,  western  yellow  pine, 
and  on  coast,  with  Sitka  spruce,  while  in  coast  ranges  and  in  Cascades  It  occurs  with 
western  white  pine,  western  larch,  and  lodgepole  pine. 

Climatic  Conditions. — Climate  varies  from  moist  one  of  Northwest  to  dry  one  in 
parts  of  interior  and  Southwest,  and  from  the  short  growing  season  of  high  elevations 
to  the  long  growing  season  of  warm,  humid  coast  region,  and  of  the  sunny  Southwest. 
Winter  varies  from  rainy  season,  as  in  parts  of  Pacific  coast  region,  and  an  occasional 
snow  storm  and  short  cold  soap  followed  by  summer's  heat,  as  in  the  southern  Rocky 
Mountains,  to  more  severe  winter  of.  the  Rockies  northward  to  interior  British  Columbia : 
in  northern  Idaho  and  Montana  winters  are  long  and  temperature  drops  frequently 
as  low  as  —SO"  or  —40®  F.  Average  annual  precipitation  and  relative  humidity,  extremely 
variable.  Precipitation  varies  from  over  100  inches  (Puget  Sound)  to  less  than  15 
inches  (dry  interior  and  Rockies).  Amount  of  precipitation  diminishes  from  coast  to 
Rockies,  and  from  British  Columbia  to  New  Mexico ;  it  increases  with  elevation  and  is 
less  on  east  than  on  west  side  of  coast  ranges.  Cascades,  Sierras,  and  Rockies.  Relative 
humidity  of  air  is  high  where  precipitation  Is  great.  To  sum  up,  this  tree  grows  best 
in  greatest  abundance  where  precipitation  and  relative  humidity  of  the  air  are  greatest. 
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TOLBBANCB. — Moderately  tolerant,  becoming  less  so  with  age :  endures  more  shade  than 
western  yellow  pine,  sugar  pine,  western  white  pine,  and  lodgepole  pine,  but  less  than 
western  hemlock,  western  red  cedar,  white  and  alpine  fir,  incense  cedar,  Engelmann,  blue, 
and  Sitka  spruces.  Tolerance  varies  with  locality  and  region,  being  greatest  under  con- 
ditions of  best  growth.  Partial  shade  and  shelter  more  necessary  in  early  life  where 
conditions  of  growth  are  less  favorable.  At  moist  north  it  thrives  in  the  open  from 
early  youth,  while  in  drier  regions  it  prefers  shade  of  weeds,  brush,  etc.  Dense  pure  or 
mixed  stands  of  the  Northwest  have  clean  trunks  for  al>out  two-thirds  of  the  length, 
while  trees  of  open  forests  and  In  the  Rocky  Mountains  are  clean-trunked  for  only  one- 
third  their  length,  or,  in  scattered  stands,  carry  branches  almost  to  the  ground.  Trunks 
clean  themselves  slowly  even  in  dense  stands,  which  indicates  tolerance  of  side  shade; 
while  young  trees  in  dense  stands  grow  rapidly  In  height,  showing  their  need  of  overhead 
light. 

Reproduction. — Generally  a  prolific  seeder,  producing  seed  every  year,  with  specially 
good  local  seed  years  at  Intervals  of,  three  or  four  years.  Power  of  reproduction  and 
seed  formation  nearly  as  great  as  that  of  yellow  pine  throughout  its  range  of  distribution. 
Seed  with  moderately  high  rate  of  germination  at  best,  but  often  low,  and  with  persistent 
vitality.  Large  quantities  of  seed  destroyed  by  insects  and  eaten  by  birds  and  sqult'rels. 
Seed  matured  at  about  same  time  throughout  range.  Warm,  moist,  pure  mineral  soil, 
or  a  mixture  of  the  latter  and  humus,  best  for  germination  and  development  of  seedlings ; 
reproduction  rare  on  thick  duff  or  vegetable  matter,  but  abundant  in  humid  regions  after 
layer  has  been  burned  off  or  broken  up  by  logging;  unburned,  logged  areas  are  commonly 
restocked  by  its  northern  associates,  western  hemlock  and  red  cedar.  In  drier  eastern 
range  burning  over  ground  is  usually  unfavorable  to  reproduction,  lodgepole  pine,  aspen, 
and  others  restocking  burned  areas.  Under  most  favorable  conditions,  reproduction  is 
extremely  dense,  an  acre  being  said  to  carry  over  30,000  trees  about  3  feet  high  and  11 
years  old,  while  a  stand  of  26-year-old  trees  averaged  1,068  trees  per  acre,  45  feet  high 
and  3i  inches  in  diameter.     Such  reproduction  is  frequent  in  Oregon  and  Washington. 

Bigcone  Spruce. 
Paeudotsuga  macrocarpa  (Terr.)  Mayr. 

DISTINGUISHING    CHARACTERISTICS. 

Bigcone  spruce,  which  is  a  little-known  tree,  is  distinct  In  appearance  and 
conspicuons  among  its  usually  lower  growing  associates.  It  has  been  long  con- 
sidered a  variety  of  the  Douglas  fir,  owing  mainly  to  the  identical,  but  larger, 
form  of  its  cones  and  its  similar  foliage.  It  is,  however,  distinct  It  is  generally 
rather  stunted  in  appearance.  The  wide,  pyramidal  crown,  extending  to,  or 
within  a  few  feet  of,  the  ground,  is  open  and  thin,  owing  to  the  fact  that  the 
branches  grow  from  the  trunk  at  very  long  intervals.  Those  of  the  lower  part 
of  the  crown  are  exceedingly  long,  and  horizontal,  but  somewhat  drooping  at 
their  extremities,  while  the  short  top  branches  trend  upward.  Characteristic 
short  side  branchlets,  sometimes  erect,  droop  from  all  of  the  limbs.  The  trunk, 
clear  of  branches  for  only  a  few  feet,  tapers  rapidly  from  a  thick  base,  reaching 
a  height  of  from  30  to  GO  or,  occasionally,  75  feet,  and  a  diameter  of  from  14  to 
20  inches.  The  hark  is  early  roughened  at  the  base  of  young  trunks.  It  is  black- 
ish or  deep  red-brown,  and.  In  old  trees,  from  2  to  5  or  more  inches  thick  near 
the  bottom  of  the  trunk.  Deep,  wide  furrows  and  ridges,  irregularly  connected, 
mark  the  bark  characteristically.  The  thin-looking  foliage  is  blue-green,  with 
an  ashy  tinge.  The  somewhat  curved  leaves  (fig.  37)  grow  on  all  sides  of  the 
branchlets,  but  by  a  strong  twisting  of  their  stems  they  appear  to  come  out 
mainly  from  two  opposite  sides  of  the  twigs.  They  are  more  or  less  pointed, 
but  not  prickly.  Leaves  of  a  season*s  growth  remain  on  the  branches  from  4  to 
5  years — ^possibly  longer.  The  cones  (fig.  37),  which  are  very  distinctive,  mature 
early  in  August,  opening  by  the  latter  part  of  that  month  or  early  In  September, 
and  shedding  their  seeds.  They  vary  from  3}  to  about  6  Inches  In  length,  and 
when  open  are  rich  dark  brown.  Some  of  the  cones  fall  from  the  trees  during 
the  winter,  but  a  good  many  remain  for  a  year  or  longer  on  the  branches.    The 
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large  seeds  (figs.  37,  a)  are  dark  chocolate  brown  and  shiny  on  the  upper  side, 
which  contrasts  strongly  with  the  dull,  very  slightly  reddish-brown  under  sur- 
face. Seed-leaves,  usually  6,  but  often  7,  pointed,  and  about  an  inch  long. 
Wood,  reddish-brown,  fine-grained,  rather  tough  and  hard;  suitable  for  coarse 
lumber,  but  not  used  commercially.  An  exceedingly  imix)rtant  tree  for  increas- 
ing the  protective  cover  on  dry  mountain  slopes  of  its  range  where  few  other 
conifers  are  at  home. 

Ix)KOEviTY. — Little  is  now  known  of  the  longevity  of  this  tree.  Probably 
long-lived.  A  tree  21f  inches  in  diameter  showed  an  age  of  109  years.  Doubt- 
less larger  trees  occasionally  found  would  prove  to  be  from  200  to  300  years  old. 

RANGE. 

Southern  California,  from  eastern  Santa  Barbara  County  and  southwestern  corner  of 
Kern  County  to  northern  Lower  California  ;  range  includes  Santa  Inez,  Zaca,  San  Rafael, 
Pine,  San  Emlgdio,  Sierra,  Liebre,  Sierra  Madre,  San  Bernardino,  San  Jacinto,  Santa 
Ana,  Palomar,  Cuyamaca,  and  San  Pedro  Martlr  mountains.  Chiefly  on  north  and  east 
slopes  and  In  canyons  nearly  throughout  these  ranges,  at  elevations  of  3,000  to  5,000  feet, 
but  often  to  6,000  or  7,000  feet,  and  down  to  1,500  feet  In  canyon  bottoms.  Western 
limits  are  Mission  Canyon  (above  Santa  Barbara)  in  Santa  Ynez  Mountains,  where  one 
tree  occurs  at  1,500  feet,  and  Zaca  Peak,  in  San  Rafael  Mountains.  Northern  limits  are 
San  Emlgdio  Mountains  and  south  side  of  Tejon  Canyon  (west  of  Tehachlpl  Mountains). 
Most  common  In  San  Gabriel  and  San  Bernardino  Mountaius.  Not  frequent  In  Santa 
Barbara  National  Forest,  but  most  abundant  In  Matillja,  Cuyama,  Sespe,  nn4  PIru  creek 
basins.  Locally  noted  as  follows :  Mount  Medulce,  Big  Pine  Mountain,  Pine  Mountain, 
Piedro  Blanco  Peak,  near  Pine  Mountain  Lodge,  south  side  of  Sierra  Liebre  Range,  and 
on  mountain  back  of  Fort  Tejon.  General  in  San  Gabriel  National  Forest  and  between 
about  3,000  and  5,000  feet;  locally  noted  on  Mount  Wilson,  on  Rubio  Mountain, 
down  to  2,200  feet,  near  Alpine  Tavern,  between  5,100  and  6,000  feet,  and  Mount  Lowe, 
at  from  2,000  feet  to  summits.  Common  in  San  Bernardino  National  Forest,  on  both 
sides  of  range;  on  north  side  down  to  1,500  feet,  and  sparingly  In  pine  belt  and  on 
plateau  up  to  6,000  or  7,000  feet,  but  up  only  to  3,000  feet  on  south  side.  Not  detected 
in  Santa  Monica  Mountains  west  of  Los  Angeles.  Trabuco  National  Forest,  at  2,000 
to  3,000  feet.  In  bottoms  at  heads  of  canyons  in  Santa  Ana  Mountains.  San  Jacinto 
Mountains,  northern  and  western  slopes  and  canyon  bottoms,  at  3,000  to  5,500  feet; 
less  frequent  up  to  6,000  or  7,000  feet.  Forms  5  per  cent  of  forest  in  Palomar  Mountains 
(southwest  of  San  Jacinto  Mountains),  and  10  per  cent  of  forest  in  Balkan  Mountains — 
few  miles  southeast,  near  Julian — while  farther  south  it  Is  very  rare  In  Cuyumaca  Moun- 
tains. 

Lower  Califobnia. — Sparingly  represented  at  5,000  to  7,000  feet  on  Mount  San 
Pedro  Martir. 

OCCUBBENCE. 

Scattered  in  cool  ravines,  gulches,  canyons,  over  north  slopes;  approximately  inter- 
mediate in  position  between  chaparral  belt  and  western  yellow  and  Jeffrey  pine  forest. 
This  occurrence  is  often  very  Irregular,  owing  to  unfavorable  local  conditions  of  soil  and 
moisture,  and  destructive  forest  fires.  Generally  on  dry  to  fresh  sandy  or  gravelly  loam 
soils,  or  on  rocky,  shallow  ones,  any  of  which  are  too  dry  for  Jeffrey  pine,  western  yel 
low  pine,  sugar  pine,  white  fir,  and  incense  cedar,  all  common  to  the  region.  It  avoids 
stream  beds  and  other  wet  places  preferred  by  Incense  cedar. 

Pure  small  groups  and  patches,  or  single  trees  interspersed  through  pine  belt,  chapar- 
ral, and  oak  growth.  Probably  once  occurred  In  much  larger,  pure  stands,  which  were 
doubtless  reduced  by  frequent  fires.  In  pine  belt,  associated  with  Coulter  pine,  western 
yellow  pine,  Jeffrey  pine,  sugar  pine.  Incense  cedar,  and  white  fir ;  below  this,  common 
with  canyon  and  California  live  oak,  and  scattered  through  chaparral ;  extends  into  latter 
to  limit  of  moisture  conditions,  and  into  pine  belt  as  far  as  severe  climate  there  permits. 

Climatic  Conditions. — Precipitation  InsuflUcient  now  to  support  good  forest  cover. 
Average  annual  precipitation  (chiefly  rain  in  winter  at  low  levels,  and  snow  at  high 
elevations)  from  less  than  10  inches  to  30  Inches;  snow  melts  while  falling,  or  soon 
after.  In  range  of  this  spruce;  remains  only  above  it.  Relative  humidity,  likewise  vari- 
able and  correspondingly  low.  Precipitation  greater  at  high  levels  than  at  low  ones,  and 
greater  on  west  than  on  east  side  of  coast  ranges  facing  dry  interior.  Snow  may  come 
at  upper  limit  as  late  as  May  and  as  early  as  October.  Fog  common  during  rainy  season 
(winter),  depositing  considerable  moisture,   comparatively   speaking,   on   cool,   forested 
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slopes.  Large  part  of  precipitation  and  moisture  from  fogs  never  enters  soil,  but  is 
quickly  evaporated,  only  temporarily  reducing  general  evaporation  and  transpiration. 
Summers  long,  hot,  and  dry ;  occasional  thunderstorms,  hailstorms,  or  cloudbursts  on 
higher  mountains.  Dew  generally  unknown.  July  to  October,  inclusive,  is  dry  or 
"  danger  "  season,  when  there  is  great  risk  of  forest  fires,  which  are  there  very  destructive 
and  hard  to  control  unless  they  burn  out  or  meet  some  barrier.  Once  destroyed,  forest 
cover  is  hard  to  replace. 

Tolerance. — Intolerant  of  shade  except  in  early  seedling  stage;  throughout  later  life 
requires  full  overhead  light  for  best  growth  ;  mature  stands  usually  open,  stems  clear  of 
branches  for  one-third  or  more  of  length,  but  occasionally  limbed  to  ground  in  open  and 
In  chaparral.  Seedlings  come  up  and  thrive  in  shade  of  live  oaks  and  under  seed  trees, 
in  open,  moist,  sheltered  places. 

Reproduction. — Moderately  abundant  seeder,  but  cones  are  produced  at  rather  long 
and  infrequent  intervals,  though  small  amounts  of  seed  are  borne  locally  about  every 
year.  Seed  of  low  germination,  owing  to  large  numt>er  usually  imperfect ;  vitality  per- 
sistent. Much  seed  eaten  by  rodents  and  birds.  Reproduction  generally  very  scanty,  due 
probably  to  poor  seed,  loss  by  animals,  and  destruction  by  repeated  past  fires.  Mature 
trees  are  protected  by  thick  bark,  but  young  growth  is  easily  killed  by  fire.  Reproduc- 
tion commonly  in  leaf  litter  under  shade  and  in  vicinity  of  seed  trees  and  under  live 
oaks.  Seedlings  grow  slowly  at  first,  but,  once  well  established,  they  increase  rapidly 
in  height,  requiring  more  light. 

ABIES.     FIBS. 

The  firs  are  evergreen  trees  witli  i>eculiarly  conical,  often  very  spire-lilce, 
dense  crowns  of  heavily  foliaged  branches,  which  by  side  branching  form  wide, 
flat  sprays.  The  trunks  are  tall,  very  straight,  evenly  and  gradually  tapered  to 
one  or  two  slender,  straight  leaders.  Whorls  of  comparatively  small  branches 
grow  from  the  trunks  at  regular  distant  intervals.  Their  sharply  defined  heads 
of  dense,  often  very  dark  foliage  and  arrow-like  stems  distinguish  them  among 
all  other  trees.  The  trunk  bark,  before  it  is  broken  or  furrowed  by  age,  Is 
marked  by  many  blister-like  resin  pockets,  formed  within  and  just  beneath  the 
smooth  surface.  These  are  often  an  inch  or  more  long,  and  so  numerous  as  to 
be  very  conspicuous.  This  character,  which  no  other  native  trees  possess  so 
markedly,  may  have  given  them  their  popular  name  of  "  balsams,"  because  of 
the  liquid  resin  obtained  from  the  pockets  for  medicinal  purposes.  The  leaves, 
spirally  arranged  on  the  branches,  persist  for  from  five  to  ten  years  (usually 
nine),  after  which  those  of  a  season's  growth  gradually  disappear.  Leaves  on 
the  lower  branches  of  our  native  firs  are  mostly  flat  (in  one  si>ecles  triangular), 
rounded,  or  blunt,  not  prickly  at  the  end  (In  one  species  needle-pointed)  ;  they 
appear  to  grow  more  or  less  distinctly  from  two  opiwslte  sides,  or  from  the  top, 
of  tljt^  l>riiiiob.  ThoM*  I  if  tijo  exlivriK-  uii|k'|-  branches,  particularly  on  the  stout 
lertilers,  nve  stuuter,  crowded  and  curved  tfiward  the  upper  side  of  the  horl- 
Kontol  tw!j?s,  and  often  ktH'iily  (H>liitp<l  or  soiivowhat  sharp-pointed.  It  Is  exceed- 
ingly important  to  note  the  very  dissimilar  form,  habit,  and  character  of  leaves 
from  the  two  purts  of  the  i^rown.  I^^hvok  from  the  middle  branches  of  the 
crown  are  souietinus  dlfTcrent  in  form  fr<jni  those  of  either  the  lower  or  upper 
brniieheH.  In  wo^h  get*liou  the  l**avea  of  ftrw  show  2  resin  ducts  near  the  lower 
snrfaiH*  of  tJie  leovt^  tuid  <*ouHiumIy  v\o^  to  the  edges  of  the  leaves,  but  In 
8oini>  of  cHir  \\\'n  Ihc^o  riuct«  nrt^  in  th«?  intfrior  of  the  leafs  tissue,  about  the 
same  distance  from  the  yp]>Gr  as  from  the  lower  surface.  Flowers  of  two  sexes, 
maU^  and  femalo,  nre  borne  on  branehlots  of  the  previous  year's  growth  In  dlf- 
fert*ot  pnrlH  of  tht*  same  tree.  Femrile  flowers,  producing  cones  and  seeds,  are 
gliort,  HplM^rioal,  rounded  ur  elongated  sctily  bodies  standing  erect  and  singly 
mi  trriini'Iiw*  nf  the  iipperrao«tt  ]}ur{  nl  the  <iY)wn.  Male  flowers,  pollen-bearing 
iir*»  I'Joojjfitndt  eylindricfll,  .scaly  bodies  hanging  singly  among  the  leaves 
!^!dt*  of  ^fr;lnt*!le^l  1k*1u\v  tbe  female  powers.  The  cones,  whose 
finitjue  and  disl:iuctlve  of  Jill  firs,  mature  in  one  season.    Dur- 


1 


FOREST   TREES   OF   THE   PACIFIC   SLOPE.  107 

ing  autumn  their  thin,  closely-packed,  overlapping  scales  gradually  become 
loosened  from  their  central  spike-like  axis  and  fall  away  with  their  winged 
seeds,  two  of  which  are  borne  under  each  scale;  no  fertile  or  perfect  seeds  are 
borne  under  scales  at  the  ends  of  the  cones.  The  pointed  woody  axes  of  the 
cones  remain  attached  to  their  branches  for  several  years.  The  breaking  up  of 
mature  cones  on  the  trees  is  not  a  character  of  any  other  group  of  our  cone- 
bearers,  the  deciduous  Taxodiums  of  south  Atlantic  forests  excejited.  Seeds  of 
firs  are  easily  wafted  by  the  wind  several  hundred  feet  from  the  parent  trees, 
but  they  are  rarely  carried  more  than  50  or  100  feet  away.  The  seeds  have 
peculiar  resin  cells  which  may  be  seen  by  cutting  into  the  seed  coat.  The 
vitality  of  flr  seeds  does  not  endure  beyond  a  single  season,  and  as  a  rule  the 
percentage  of  germination  is  low  (50  per  cent  or  under).  Seed-leaves,  from 
4  to  10,  and  flat. 

Commercially  the  firs  are  of  great  importance.  Some  of  them  form  protec- 
tion forests  on  steep  slopes  at  high  elevations  where  few  other  conifers  can 
live,  while  others  supply  excellent  saw-timber  of  large  size.  They  are  moder- 
ately long-lived,  and  350  years  is  probably  the  limit  of  their  age,  but  much  is 
yet  to  be  learned  concerning  the  longevity  of  our  firs. 

Seven  species  inhabit  the  Pacific  forests ;  two  of  them  extend  far  northward 
into  Canada,  while  one  of  these  and  another  species  range  through  the  Rocky 
Mountains  as  well. 

Alpine  Fir;  Balsam  Fir. 

Abies  lasiocarpa  (Hook.)  Nuttall. 

DISTINGUISHINCJ  CHARACTERISTICS. 

Alpine  flr  Is  one  of  the  smallest  of  the  Pacific  firs  and  perhaps  also  one  of  the 
least  known  there,  owing  to  the  high  altitude  at  which  it  grows.  Among  all  of 
its  associates  the  long,  narrowly  conical  crown,  terminating  in  a  conspicuous 
spire-like  point,  at  once  distinguishes  this  flr  from  all  si)ecies  of  its  kind  in 
the  region.  Its  spear-like  heads  can  be  recognized  at  a  long  distance.  Height, 
from  60  to  90  feet  and  diameter  from  14  to  24  .inches,  but  in  exix)sed 
high  situations  it  may  be  under  3  or  4  feet  in  height,  with  very  long  lower 
branches  on  the  ground.  Rare  old  trees  attain  -heights  of  from  100  to  130  or, 
very  occasionally,  100  feet  and  a  diameter  of  3  to  4  feet.  Larger  trees  are 
reported,  but  they  are  exceedingly  rare.  The  bark  is  thin,  at  most  about  li 
inches  thick,  hard,  flinty,  and  but  little  broken  on  fairly  large  trees,  except  occa- 
sional shallow,  narrow  cracks  near  the  base  of  the  trunk.  The  unbroken  smooth 
I)arts  are  ashy  gray — often  chalky-white.  Even  in  old  trunks,  always  Irregu- 
larly and  shallowly  seamed,  the  flat  ridges  are  whitish,  but  pale-brownish  on  the 
broken  edges  and  red-brown  on  the  inside.  Trees  on  several  mountain  peaks  in 
Arizona,  and  occasionally  elsewhere  in  the  tree's  range,  have  peculiarly  thin, 
soft,  corky  «  bark,  similar  in  color  to  the  hard  bark.  The  narrow  crown  usually 
extends  to  the  ground,  even  on  old  trees.  The  dense  branches,  which  are  char- 
acteristically tough,  droop  at  the  base  of  the  crown ;  when  dead,  often  curved 
'or  bent  down  upon  the  trunk.  Its  low  branches  make  it  particularly  suscepti- 
ble to  crown  flres,  which  invariably  kill  it  in  large  numbers,  as  do  severe  ground 
fires,  which  easily  injure  its  thin  bark.  In  very  close  stands  old  trees  are  occa- 
sionally free  from  branches  for  from  20  to  40  feet  or  more.    The  foliage  Is  deef) 

«  Ahies  arizonica  Merrlam  Is  founded  partly  on  this  character  and  partly  on  a  form  of 
cone-8caIe  which  Dr.  Merriam  found  to  differ  materially  from  that  of  the  ordinary  type  of 
A.  lasiocarpa.  The  cones  and  foliage  of  the  cork-barked  trees  can  not  be  distinguished  by 
the  writer  from  those  of  bard-barked  trees. 
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blue-green,  that  of  the  season  with  a  silvery  tinge.  The  twigs,  sometimes  smooth, 
commonly  have  minute,  rusty  hairs  for  two  to  three  years,  and  the  buds  are  cov- 
ered with  resin.  The  flat  leaves  (fig.  38),  pointless  and  longer  on  lower  crown 
branches  and  keenly  or  somewhat  pointed  and  shorter  on  uppermost  branches. 


are  distinctively  massed  and  pointing  upward  on  the  top  sides  of  the  branches, 
those  below  and  on  the  sides  of  the  branches  being  twisted  so  as  to  join  those 
above.  The  dense  crowding  of  the  leaves  on  the  upper  sides  of  the  branches 
is  very  characteristic.    Mature  cones,  before  swelling  and  beginning  to  break  up 
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(fig.  39),  are  from  2i  to  about  4  inches  in  length  by  about  1^  to  1^  inches  in 
diameter.  They  are  deep  purple,  l)ecoming  lighter  by  the  time  the  scales  fall. 
The  ivory-brown  seeds  (fig.  39,  a)  have  large,  shiny,  purplish  or  violet-tinged 
wings.    Seed-leaves,  one-third  to  one-half  inch  long,  usually  4. 

Wood,  fine-grained,  light,  soft,  and  from  pale  straw  color  to  light  yellowish 
brown.  Little  clear  timber  is  obtainable  because  the  trunks  so  often  retain 
branches  down  to  the  ground.    It  is  fairly  straight-grained  and  splits  and  works 


Fia.  39. — Ahita  Jasiocarpa:  Very  ripe  cones;  a^seed. 


easily.    Its  dead,  weathered  shafts,  so  frequent  where  fires  have  swept,  remain 
in  sound  condition  for  many  years. 

Longevity. — Probably  not  a  long-lived  tree.  Much  more  study  of  its  age  is 
required.  Trees  from  12  to  20  inches  in  diameter  are  from  140  to  210  years 
old.  The  considerably  larger  trees  which  occur  are  not  likely  to  be  more  than 
250  years  old. 

15188—418 8 
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RANQE. 

Subalpine  valleys,  slopes,  and  ridges  from  southeastern  Alaska,  British  Columbia,  and 
western  Alberta  southward  through  Washington,  Oregon,  Idaho,  western  Montana,  and 
Wyoming  to  southern  Arizona  and  New  Mexico. 

Alaska. — East  slopes  of  coast  range  In  southeastern  part ;  crosses  divide  to  west 
slopes  at  Lynn  Canal,  where  at  sea-level,  on  west  shore,  it  occurs  in  groups  and  extends 
to  Chilkoot  and  White  passes,  reaching  timber  line  at  about  3.000  feet.  Possibly  extends 
farther  south,  at  timber  line,  on  west  slope,  and  on  sea  coast,  but  not  yet  detected.  Ap- 
pears farther  north  in  Copper  River  Valley  at  Mentasta  Pass  and  Copper  Center  (lat. 
62**,  long.  145'*  20').  northwestern  limit. 

Pacific  Canada. — Yukon  Territory,  British  Columbia,  and  Alberta.  Throughout  south- 
ern British  Columbia  from  east  slopes  of  coast  range  and  eastward  to  east  side  of  Con- 
tinental Divide  in  Alberta,  except  in  southern  dry  parts  of  interior  plateuu.  Northward 
in  Rockies  to  McLeod's  Lake  (lat.  55®),  but  farther  northward  on  interior  plateau,  and  over 
eastern  slopes  of  coast  range  to  Lake  Bennett  (lat.  00")  at  Lewes  River  (Yukon  Terri- 
tory) ;  reappears  north  of  Yukon  River  on  North  Fork  McQuestlon  River  (tributary  Stew- 
art River),  In  lat.  64**  30',  long.  ISO**,  northern  limit.  Occurs  in  northern  Interior  plateau 
and  coast  ranges  at  about  4,000  feet ;  lower  limits  are  in  valleys  of  eastern  coast  ranges 
at  Lake  Bennett,  descending  to  2,150  feet ;  occurs  on  Middle  Lake,  Lake  Dease,  and  Lake 
SchUtlQchroa,  upper  limits  varying  from  about  3,000  feet  at  White  Pass  to  5,000  imd  5,500 
feet  on  sheltered  Inland  passes,  such  as  Taku  Pass  and  mountains  about  Lake  Dease  and 
Telegraph  Creek  (upper  tributary  Stiklne  River,  about  lat.  58**).  Not  on  west  slopes  of 
southern  British  Columbia  coast  range  nor  on  Vancouver  Island.  On  Gold  and  Selkirk 
ranges  and  on  l>oth  sides  of  Continental  Divide,  being  abundant  In  Bow  River  Pass,  at 
6,000  to  7,000  feet  elevation,  and  on  east  slopes  extending  eastward  on  line  of  Canadian 
Pacific  Railroad  to  Castle  Mountain ;  southward  in  Rockies,  over  high,  cool  valleys,  to 
latitude  49"  and  up  to  timber  line.  Reported  east  of  Continental  Divide  in  Peace  River 
region  and  also  In  that  between  Lesser  Slave  Lake  and  Athabaska  River. 

Washington. — Both  sides  of  Cascades,  Olympic,  northeastern,  and  Blue  mountains, 
at  elevations  of  5,000  to  7,500  feet.  Northern  part  of  Washington  National  Forest,  on 
west  side  Cascades,  at  elevations  above  4,500  feet,  but  on  east  side,  at  5,000  to  6,000 
feet,  or  sometimes  up  to  7,000  feet,  as  at  Slate  and  Windy  Passes,  and  down  to  2,150  feet, 
as  on  Stehekln  River.  Locally  noted  as  follows :  Crater  Pass,  at  6,000  feet  on  west 
side  Cascades,  and  at  5,700  feet  on  east  side ;  Twlsp  Pass  Lake ;  North  Fork  Bridge 
Creek;  Emerald  Basin,  above  and  south  of  Lake  Chelan,  at  6,700  feet;  North  Fork  of 
Entlat  River,  at  6,000  to  7,000  feet;  Entlat  River,  at  5,700  to  6,600  feet.  Cascades  in 
southern  Washington  National  Forest,  generally  at  5,000  to  6,000  feet,  but  sometimes  to 
7,100  and  down  to  2,300  feet,  growing  on  both  sides  of  range  in  Skykomish,  Tolt,  Sno- 
qualmle.  Cedar,  Green,  White,  Yakima,  and  Wenache  river  watersheds }  W^enache  Moun- 
tains, at  4,500  to  5,200  feet.  Mount  Rainier  National  Forest,  generally  at  from  5,500 
feet  to  timber  line,  but  sometimes  down  to  4,^0  feet  and  up  to  7,500  feet ;  on  both  sides 
Cascades  In  White,  Puyallup,  NIsqually,  Cowlitz,  CIspus,  Lewis,  Wind,  Little  White  Sal- 
mon, White  Salmon,  Klickitat,  Atanum,  Tleton,  Natches,  and  Yakima  river  basins.  Locally 
noted  in  this  region  as  follows :  Mount  Rainier,  at  4,500  to  7,000  feet ;  Eagle  Mountain  ; 
Cowlitz  Pass,  at  4,750  feet;  head  of  Summit  Creek  (on  Cowlitz  River),  at  3,650  feet; 
Cowlltz-Amerlcan  River  Divide  (near  Dewey  Lake),  at  5,300  to  5,500  feet;  Divide  3 
miles  north  of  Cowlitz  Pass,  at  4,800  feet ;  Mount  Adams,  at  6,000  to  0,500  feet ;  Upper 
Klickitat  River,  at  4,200  feet;  Little  Klickltat-Tleton  River  divide,  at  5.900  i:eet ;  Clspus- 
Kllckltat  River  divide,  at  5,200  feet;  Goat  and  Olympic  mountains,  at  5.000  to  6.500 
feet  (timber  line).  Colville  National  Forest,  along  higher  ridges.  Washington  addition 
to  Priest  River  National  Forest,  common  above  4,500  feet ;  Wenaha  National  Forest,  on 
broader  ridges  In  Blue  Mountains,  at  7,000  feet  and  at  heads  of  streams. 

Obeoon. — Both  sides  of  Cascades,  SIsklyous,  and  Blue  Mountains;  generally  at  eleva- 
tions between  5,000  and  7,800  feet ;  southward  to  north  side  of  Siskiyous,  but  al>sent 
from  coast  ranges.  Northern  part  of  Cascades  at  from  5,800  feet  to  timber  line — some- 
times to  7,300  feet,  and  down  to  3,400.  Southern  Cascades,  at  5,800  to  7.800  feet; 
southward  on  east  side  to  point  10  miles  south  of  Crater  Lake,  and  on  west  side,  to 
Umpqua  River  Divide  and  north  side  of  Siskiyous,  where  It  Is  rare.  Not  on  mountains 
east  of  Cascades,  except  those  In  eastern,  north  and  south  parts  of  Blue  Mountains 
National  Forest,  and  In  Wallowa  National  Forest.  Locally  noted  as  follows :  Southwest 
side  Mount  Hood  from  near  timber  line  down  to  a  few  hundred  feet  below  Government 
Camp;  on  north  side  from  timber  line  down  to  3,700  feet;  Mount  Mazama  on  Wizard 
Island  and  rim  of  lake  down  to  6,000  feet  in  Anna  Creek  Canyon  ;  Hldaway  Creek, 
Granite  Creek  (near  Alamo)  ;  South  Fork  of  Rock  Creek,  at  6,450  feet;  head  and  south 
wall  of  Rock  Creek;  about  Greenhorn  City  (Greenhorn  Mountains);  at  point  K  miles 
northwest  of  Alba ;  head  of  North  Fork  of  John  Day  River :  Powder  River  Mountains ; 
mountains  about  Minam  River. 
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The  detailed  range  of  alpine  fir  in  the  Rocky  Mountain  region  will  be  dealt 
with  in  a  later  bulletin. 

OCCUBBENCE. 

In  cool,  moist,  and,  In  part,  subalpine  situations;  commonly  on  slopes  at  timber  line, 
and  at  Its  lower  limits  in  protected  valleys,  at  heads  of  streams,  and  about  mountain 
lakes  and  meadows.  Best  growth  on  fairly  deep,  loose,  moist  soil ;  will  grow  also  In 
wet  and  on  poorest  and  driest  thin  soils.  Main  occurrence  limited  by  requirement  of 
soil  moisture  to  elevations  where  snowfall  is  great.  Requires  less  soil  moisture  in 
general  than  Engelmann  spruce,  but  grows  in  places  too  wet  for  the  spruce,  as  well 
as  on  Douglas  fir  soils,  where  spruce  will  not  succeed.  Does  not  thrive  on  heavy, 
clayey  soils.  Altltudinal  occurrence  In  Alaska  narrow,  owing  to  low  timber  line ;  more 
abundant  on  east  than  on  west  slopes  of  Alaskan  coast  mountains.  Throughout  north 
coast  ranges  and  the  Rocky  Mountains  the  vertical  range  Is  wide.  Here  on  all  slopes, 
but  largest  on  high  north  aspects.  At  south,  altltudinal  extent  Is  again  narrow,  because 
favorable  moisture  occurs  only  at  much  higher  elevations. 

In  pure,  small  stands  and  In  mixture.  In  Alaska,  mainly  with  black  hemlock ;  at 
higher  levels  in  Washington,  with  black  hemlock,  occasionally  yellow  cedar  and  white- 
bark  pine,  and  lower,  with  noble  and  amabllls  firs;  In  Oregon,  with  black  hemlock, 
Engelmann  spruce,  western  white  pine,  lodgepole  pine,  and  noble  fir. 

Climatic  Condition.s. — Endures  rigorous  climate,  and  therefore  it  goes  farther  north 
than  any  other  coast  fir.  At  far  north,  subject  to  blighting  winter  winds,  weak  insola- 
tion due  to  high  latitude  and  extreme  cloudiness,  excessive  precipitation,  averaging  over 
60  Inches  of  rain  and  from  2  to  5  feet  of  snow,  and  also  to  minimum  temperature 
of  al)out  —40**  F.  At  south,  sunlight  Is  more  abundant,  lower  humidity  and  smaller 
precipitation — averaging  about  25  inches  and  mainly  snow.  Maximum  temperature,  about 
OO*"  F. 

Tolerance. — Only  slightly  less  tolerant  of  shade  than  Engelmann  spruce,  and  more 
so  than  other  associated  species  (except  black  hemlock)  ;  maintains  long-suppressed 
reproduction  under  heavy  shade,  and  with  admission  of  light  recovery  and  growth  are 
'  rapid. 

Rbproduction. — Moderately  prolific  seeder.  Seed  with  rather  high  rate  of  germina- 
tion, but  of  transient  vitality.  It  begins  to  bear  cones  as  early  as  the  twentieth  year. 
Produces  some  seed  locally  every  year,  with  heavy  production  at  Intervals  of  about  three 
years.  Over  large  areas,  however,  cones  often  fall  to  mature  during  some  seasons. 
Reproduction  usually  abundant,  both  in  open  on  exposed  mineral  soil,  and  on  thin  and 
heavy  moist  duff  under  light  or  heavy  shade.  Seedlings  grow  most  thickly  on  north 
sides  of  groups  or  forests  and  under  branches  of  mother  trees;  small  shaded  openings 
among  seed  trees  nearly  always  show  reproduction.  Occasionally  at  high  elevations 
branches  lying  on  ground  take  root  (layer),  from  which,  however,  reproduction  is 
probably  rare. 

Grand  Fir;  White  Fir. 

Abies  grandis  Llndley. 

DISTINGUISHING   CHARACTERISTICS. 

Grand  fir  is  commonly  called  "white"  fir  because  of  its  conspicuously  whitish, 
smooth  bark.  Other  firs  of  the  same  region  are  known  as  "white"  firs  of  a 
"different  variety,"  especially  Abies  concolor,  to  which  the  name  "white  fir" 
appears  to  belong  more  fitly  than  to  any  other.  It  is  desirable,  therefore,  for 
the  sake  of  a  distinctive  common  name,  to  coin  for  Abies  grandis  the  name  of 
"  grand  fir,"  which  is  appropriate,  since  it  is  a  very  stately  and  grand  tree  when 
fully  matured.  It  grows  to  a  height,  in  such  favorable  situations  as  bottomlands, 
of  from  150  to  200  and,  exceptionally,  250  to  275  feet,  with  a  diameter  of  from 
3  to  4  feet.  On  the  less  favorable  hill  lands  its  greatest  height  is  from  80  to 
125  feet,  with  a  jilameter  of  from  18  to  30  Inches.  Its  trunks  are  remarkably 
straight  and  very  gradually  tapered.  Standing  alone  or  in  an  open  forest,  it 
carries  its  crown  branches  to  within  a  few  feet  of  the  ground  even  when  old, 
but  in  a  close  stand  the  crown  covers  only  one-half  or  one-third  of  the  stem. 
The  crown  is  a  narrow,  rather  open  cone,  pointed  In  young  trees,  but  in  old  age 
is  somewhat  rounded  at  the  top,  and  often,  from  the  strong  drooping  of  the 
lower  branches,  appears  wider  in  the  middle.    The  rounded  top  results  from 
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cessation  of  height  growth  lu  the  leader  and  an  elongation  of  the  older,  shorter 
top  side  branches.  All  of  the  branches,  except  the  topmost,  have  a  distinct 
downward  and  upward  swing.  The  bark,  peculiarly  characteristic,  is  smooth 
and  ashy  brown,  with  chalky  areas  on  young  trunks,  while  on  older  trees  it  is 
regularly  and  shallowly  furrowed,  the  long  flat  ridges  still  retaining  splashes 
of  gray-white.  In  old  trees  the  bark  is  more  deeply  but  narrowly  furrowed,  the 
ridges  being  sharper  and  less  conspicuously  flecked  with  white.     The  general 


Fig.  40. — Abies  grandis,  lower  branch. 


The  bark  is  very  hard,  close, 
trunks,  and  scarcely  an  inch 


tone  becomes  pale  red-brown  with  an  ashen  tinge, 
and  horny;  rarely  over  If  inches  thick  on  old 
thick  on  trees  from  18  to  20  inches  in  diameter. 

The  deep  yellow-green  shiny  foliage  is  .somewhat  thin  In  appearance  because 
of  the  characteristic  spreading,  especially  of  lower  leaves.  The  leaves  of 
the  lower  crown  branches  are  flat,  grooved,  blunt,  and  distinctly  notched  at 
their  ends  (fig.  40)  ;  they  appear  to  grow  and  to  stand  out  distinctly  from  two 
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opposite  sides  only  of  the  brandies.  Many  of  the  leaves  are  brought  into  this 
position  by  a  twisting  of  their  bases  (fig.  41).  Leaves  of  the  lower  crown  are 
from  li  to  about  2i  inches  long.  Leaves  of  the  uppermost  branches  are  often 
notched,  also,  but  are  usually  all  more  or  less  crowded  together,  pointing  up- 
ward, on  the  top  of  the  sprays,  while  the  scattered  leaves  of  the  leader  are 
sharp  or  keenly  pointed.     Leaves  of  the  upper  part  of  the  crown  are  about  1 


Fig.  41. — Abies  grandis,  middle  ciown  branch. 


inch  or  li  inches  long.  All  leaves  are  conspicuously  white  on  their  under  sur- 
faces. Mature  buds  are  covered  with  resin,  and  the  twigs  of  the  season  are 
pale  russet  brown  and  minutely  hairy.  The  cones  mature  iu  early  fall,  and  with 
their  clear,  light  yellow-green  color  and  slender,  cylindrical  form  are  very 
characteristic  (fig.  42).  They  are  about  2}  to  4i  inches  long  and  about  1  to 
IJ  inches  in  diameter.    The  bracts  adhering  to  the  baclvs  of  the  cone-scales  are 
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squarish  at  their  upper  ends  (truncated)' and  with  a  small  point  extending 
from  the  center.  The  pale  yellowish  brown  seeds  (fig.  42,  o)  have  shiny, 
faintly  yellowish  wings.  Seed  leaves,  very  slender  and  pointed,  usually  6, 
and  about  three-fourths  of  an  inch  long.  Wood  of  this  fir  is  little  known  com- 
mercially, but  likely  to  become  better  known  and  of  greater  value.  It  is  light, 
soft,  but  firm  enough  to  be  widely  useful  as  lumber,  moderately  coarse-grained, 
and  straight;  varies  in  color  from  pale  yellowish  brown  to  pale  brown.  Its 
qualities  deserve  thorough  investigation,  which  will  probably  show  them  to  be 
superior  to  those  of  the  softer  fir  woods. 


Fig.  42. — Ahies  grandiB,  very  ripe  cone :  a,  seed. 


Longevity. — Little  is  known  of  the  age  limits  of  grand  fir,  concerning  which 
further  studies  are  urgently  needed.  Probably  only  moderately  long-lived. 
One  tree,  34i  inches  in  diameter,  showed  an  age  of  196  years. 

KANQE. 

Valleys  and  lower  slopes  from  southern  British  Columbia  to  northern  Idaho,  western 
Montana,  Oregon,  and  northern  coast  of  California. 

British  Columbia. — Mainland  near  coast  northward  to  upper  end  of  Vancouver 
Island ;  locally  noted  at  Stanley  Park  near  Vancouver. 

Washington. — Stream  bottoms  and  lower  slopes  of  Cascade  and  coast  mountains, 
in  northeastern  part  and  in  Blue  Mountains  at  from  sea  level  to  .5,000  feet.  Both  sides 
of  Cascades  (In  Washington  National  Forest),  up  to  5,000  feet.  Noted  on  Nooksak  River, 
near  Ferndale,  at  30  feet  elevation ;  East  Bound  at  50  feet ;  at  Skagit  and  Ralney  passes ; 
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on  Sauk  Riyer  near  Monte  Crlsto ;  head  of  Early  Winter  Creek.  Both  sides  of  Cascades 
in  southern  Washington  National  Forest,  in  valleys  of  Skykomish,  Tolt,  Snoqualmie, 
Green,  White,  Yakima,  Wenache,  and  Entiat  rivers,  up  to  an  elevation  of  5,400  feet. 
Noted  in  Wenache  Mountains  and  range  between  Columbia  River  and  Yakima  River, 
at  5,000  feet.  Mount  Rainier  National  Forest,  both  sides  of  range  generally  to  4.200 
feet,  but  sometimes  to  5,300  feet.  Noted  in  Upper  Nisqually  Valley ;  Upper  Klickitat 
River,  at  4,200  feet;  mouth  of  Hellroaring  Canyon,  at  3,800  feet;  about  Mount  Adams 
and  Eagle  Mountain ;  on  Goose  Prairie  along  Bumping  River,  at  3,520  feet ;  on  Dewey 
Lake  (head  of  American  River),  at  5,300  feet.  In  Olympic  Mountains  from  sea  level 
to  lower  slopes.  Locally  noted  at  Tacoma,  Port  Ludlow,  Lake  Cushman,  on  shore»  of 
Pii{;et  Sound,  and  about  Dryad,  at  304  feet  elevation.  In  Colvillc  National  Forest, 
Blue  Mountains  (Wenache  National  Forest),  at  2,500  to  5,000  feet. 

Oregon. — Stream  bottoms  and  lower  slopes  of  Cascade  and  coast  ranges,  Blue  and 
Powder  River  mountains.  In  northern  Cascade  National  Forest,  on  both  sides  of  range 
and  generally  up  to  4,100  feet;  lower  slopes  of  Mount  Hood.  Farther  south  (R.  6  to  17 
S.)  It  reaches  200  to  6,000  feet.  In  southern  Cascades  National  Forest,  extending  south- 
ward, on  west  slopes  of  Cascades,  to  headwaters  of  Umpqua  River,  and  on  east  slopes 
to  Mount  Jefferson.  Exact  southern  limit  imperfectly  known.  In  Coast  Range  south- 
ward into  California.  Locally  noted  in  vicinity  of  Portland ;  coast  of  Clatsop  County ; 
from  lower  Clackamas  River  bottoms  to  point  about  6  miles  above  "  Hot  Springs  '*  in  this 
canyon ;  Blue  Mountains,  at  2,500  to  6,000  leet. 

Califobmia. — In  fog  belt  of  northern  coast,  extending  inland  10  to  30  miles,  and 
southward  to  north  of  F^ort  Rons  (Sonoma  County).  Locally  noted  In  Del  Norte  County 
at  Oescent  City,  and  in  bottoms  of  Smith  River.  Humboldt  County:  Inland  to  Uoopa 
Valley  and  ridge  east  of  Hoopa  Valley,  at  3,700  to  5,500  feet;  lower  Mad  River; 
Eureka;  from  Hydesville  inland  nearly  to  Bridgeville  and  Little  Van  Dusen  River  (10 
miles  cast  of  Bridgeville)  ;  Ferndale  to  Bear  Valley ;  between  Capetown  and  Petrolia 
and  thence  to  Upper  Mattole.  Mendocino  County:  Along  coast  from  Kenny  to  West- 
port  and  Inland  along  Laytonville  road  to  point  15  miles  from  Westport;  gulches  close 
to  coast  from  Fort  Bragg  to  Gualala ;  Mendocino  inland,  on  road  to  Ukiah,  nearly  to 
Orris  Hot  Springs ;  Navarro  River  up  to  a  point  12  miles  from  mouth ;  Elk  Creek,  near 
Greenwood  (12  miles  south  of  Navarro  River).  Sonoma  County:  Coast  north  of  Fort 
Ross  with  Pinus  muricata. 

The  detailed  range  of  this  fir  in  Idaho,  Montana,  and  Wyoming  will  be 
described  in  a  later  bulletin. 

OGCUBBENCE. 

A  tree  of  moist  situations.  On  alluvial  stream  bottoms  and  their  border  valleys,  ^ower 
gentle  mountain  slopes,  depressions,  and  gulches.  Best  and  most  abundant  growth  in 
coast  region  on  stream  bottoms  at  low  levels ;  small  at  high  elevations.  Its  deep  root 
system  demands  fairly  deep,  preferably  moist,  porous,  well-drained  soils.  With  favorable 
moisture  and  climatic  conditions,  it  grows  well  on  rather  poor,  thin  soils,  but  better 
quality  is  necessary  in  soils  deficient  in  moisture  and  subject  to  rapid  evaporation. 

Rarely  In  pure  stands ;  usually  in  mixture.  Most  commonly  with  Douglas  fir,  and 
dominant  over  western  red  cedar,  western  hemlock.  Pacific  yew,  and  vine  maple.  At  low 
levels  in  Oregon  and  Washington,  with  latter  trees  and  sparingly  also  with  amabilis  and 
noble  firs,  broadleaf  maple,  red  and  Sitka  alders,  and  black  cotton  wood ;  in  low  coast 
region  with  Sitka  spruce,  and  in  California  with  redwood. 

Climatic  Conditions. — Climate  of  range  favorable  to  tree  growth.  Summers  com- 
paratively cool  and  humid ;  winters  ordinarily  mild,  and  changes  of  temperature  rather 
gradual;  in  Bltterroot  Mountains  (Idaho)  and  northward,  temperature  falls  occasionally 
to  —30^  F.  Precipitation,  well  distributed,  except  in  July  and  August,  which  are  usually 
rainless  over  greater  part  of  range.  Forest  floor  is  then  dry,  and  destructive  fires  often 
occur.  Annual  precipitation,  from  less  than  20  inches  to  over  100  inches  in  different 
parts  of  range. 

Tolerance. — For  a  fir  only  moderately  tolerant  of  shade,  being  less  so  than  amabilis 
fir,  western  red  cedar,  western  hemlock,  and  California  yew,  but  more  tolerant  than 
noble  fir,  Douglas  fir,  western  white  pine,  western  larch,  and  yellow  pine.  Seedlings 
endure  considerable  shade,  but  in  later  life  full  overhead  light  is  needed  for  best  growth. 
Young  growth  under  ordinary  shade  remains  dwarfed  and  dies  within  a  few  years,  unless 
overhead  Il^ht  is  admitted.  With  overhead  light,  but  shaded  from  side,  height  growth  is 
rapid,  trunks  are  readily  cleared  of  branches,  and  long,  clean  stems  are  formed.  Shade 
endurance  varies  in  general  with  age,  moisture  of  soil  and  air,  exposure,  quality  and 
quantity  of  soil,  altitude,  and  latitude.  With  suflBcient  moisture,  soil,  and  heat  this  fir 
thrives  in  full  sunlight,  and  also  endures  considerable  shade.  On  poor,  dry  soils  in 
warm  exposed  places,  shelter  and  some  shade  are  beneficial  to  reduce  soil  evaporation 
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and   transpiration;  therefore  in   regions   with   such   conditions  the   tree  confines  itself 
mainly  to  cooler,  sheltered  sites. 

Repboduction. — Moderately  prolific  seeder ;  best  in  open  stands.  Seed  of  rather  low 
rate  of  germination  and  with  only  transient  vitality.  Seeding  habits  not  fully  deter- 
mined. Cones  produced  mainly  at  irregular  intervals  (two  to  three  years).  Occasionally 
few  cones  borne  by  trees  about  20  years  old  (in  open),  production  increasing  to  old  age. 
Under  favorable  conditions  some  seed  germinates  soon  after  it  is  shed  and  seedlings  may 
become  established  before  cold  weather.  Moderately  humous  and  shaded  soils  most 
favorable  to  germination,  but  with  suflicient  moisture  and  light,  seeds  sprout  and  seed- 
lings thrive  in  humus  and  in  mineral  soils.     Seedling^  come  up  both  in  open  and  In  shade. 

White  Plr. 

AJ)ie8  concolor  (Gord.)  Parry. 

DISTINGUISHING   CHARACTERISTICS. 

White  flr,  a  massive  tree,  is  fitly  and  widely  called  by  this  name  from  the  ashy 
hue  of  its  bark.  All  of  its  other  common  names  refer  to  its  silvery  or  whitish 
appearance.  It  grows  to  Its  largest  size  in  the  Pacific  region,  where  it  is  fre- 
quently from  140  to  180  feet  and,  occasionally,  over  200  feet  high,  with  a 
diameter  of  from  40  to  60  Indies,  rare  trees  being  from  5  to  6  feet  through.  In 
its  Rocky  Mountain  range  ii  is  much  smaller — from  80  to  100  feet  high,  or  rarely 
more,  and  from  20  to  30  inches  in  diameter.  The  massive  trunks  are  conspicu- 
ously rough,  with  great  deep,  wide  furrows  and  ridges  in  the  ash-gray  bark, 
which  is  from  4  to  6i  inches  thick,  and  very  hard  and  horny.  The  smooth, 
unbroken  bark  of  the  upper  stem,  and  of  young  trees,  is  grayish,  with  a  brown- 
ish tinge.  The  dense  crown  of  heavily  foliaged,  short  branches  is  an  irregular, 
round-topped  cone,  extending  to  the  ground  on  trees  in  open  stands,  and  in  dense 
stands  covering  only  a  third  or  a  half  of  the  upper  stem.  The  trunks  are  straight 
and  taper  very  gradually.  Young  trees  have  beautifully  symmetrical,  sharp 
crowns  down  to  the  ground,  the  lower  limbs  standing  out  horizontally  and  those 
above  slanting  upward.  On  old  trees  the  lower  crown  branches  droop  conspicu- 
ously, as  do  also  those  of  the  middle  crovm ;  while  branches  above  this  remain 
upright  In  old  age  the  more  rapid  growth  of  upper  side  branches  than  of  the 
leader  forms  a  rounded  top.  Young  foliage  of  the  year  is  yellow-green,  with  a 
bluish  cast,  but  later  it  turns  to  a  pale  yellow  green,  with  a  whitish  tinge.  The 
leaves  are  flat,  straight,  and  full  and  plump  on  the  upper  side,  blunt  or 
pointed — ^usually  not  prickly,  but  sometimes  prickly  on  the  lower  crown 
branches  of  old  trees.  They  stand  out  distinctly  from  two  sides  of  the  lower 
branches  by  a  twist  in  their  base  (fig.  43)  ;  but  very  commonly  the  lower 
branches  of  young  trees  have  their  leaves  curved  and  standing  erect,  somewhat 
in  two  lines,  from  the  upper  sides  of  the  twigs.  Leaves  of  the  upper  crown, 
especially  on  the  topmost  branches,  are  strongly  curved  or  sickle-shaped,  and 
appear  to  grow  from  the  upper  sides  of  the  branchlets  (fig.  44).  These  leaves 
and  those  on  leaders  are  sharp-pointed.  Lower  branch  leaves  are  usually 
longer  (IJ  to  3  inches  long)  than  those  of  the  upper  branches,  which  are  com- 
monly about  1  to  1\  inches  long.  There  Is  very  great  variation  in  the  length 
form,  and  thickness  of  leaves  of  this  fir  in  different  parts  of  its  wide 
range.  The  changes  in  form  from  horizontally  flattened  leaves  to  vertically 
flattened  ones,  or  to  those  resembling  a  sickle-blade,  are  curious ;  they  are  unex- 
plained, except  perhaps  by  the  fact  that  the  latter  form  Is  best  adapted  to 
the  dry  climate  in  which  it  most  often  occurs.  Some  authors  hold  that  Rocky 
Mountain  trees  bear  longer  leaves,  and  more  commonly  pointed  ones,  than  do 
trees  of  the  Pacific  forests.  The  writer  has  seen  trees  in  the  latter  region  with 
quite  as  long  leaves,  while  long  blunt  leaves  are  not  infrequent  on  trees  of  the 
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eastern  range.  The  long-maintained  Abies  lowiana  Murray  (cultivated  in 
England,  where  it  was  first  described),  the  Abies  concolor  lotciana  of  American 
authors,  is  a  form  of  the  white  fir  distinguished  mainly  by  the  length  of  its 


Fig.  43. — Abies  concolor^  lower  branch. 


leaves.  It  is  exceedingly  difficult,  however,  to  longer  maintain,  even  as  a  variety, 
a  form  based  uix)n  a  character  so  clearly  unstable.  The  cones  (fig.  44)  are 
mature  early  in  September,  when  they  are  very  pale  olive  green  with  an  ashen 
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tinge,  or  clear  chrome-yellow  green ;  sometimes  purple.  They  vary  from  about 
31  to  4i  (sometimes  nearly  5)  inches  in  length.  The  bracts  attached  to  the  backs 
of  the  cone-scales  are  rather  narrow  and  oblong,  broad  and  squarish  at  the  free 
end,  which  has  a  small  point  extending  from  its  center.  The  seeds  (fig.  44,  a) 
are  a  dingy  yellow-brown  with  shiny,  clear,  rose-tinged  wings.  Seed-leaves,  6. 
Wood,  light,  soft,  rather  coarse-grained,  whitish  to  light  indistinct  brown; 
straight-grained;  works  easily,  is  strong  and  hard  enough  to  be  useful  for  saw 
timber,  for  which  it  is  used  to  some  extent.  Many  large  trees  are  affected  with 
"  punk  rot  "  or  are  wind  shaken. 

Ix)NOE\aTY. — It  grows  rapidly  in  height  and  diameter  for  the  first  50  to  100 
years,  after  which  it  grows  slowly  to  an  age  of  about  350  years.  The  limits  of 
its  age  are  not  fully  known,  but  ver>'  probably  the  largest  trees  are  not  over  350 
years  old.  A  tree  80  inches  in  diameter  showed  an  age  of  285  years,  and  one  60 
inches  through  was  307  years  old. 


FiQ.  44. — Abies  concolor:  a,  seed. 


RANGE. 


Mountain  slopes  from  southern  Oregon  through  California  into  Lower  California,  and 
from  Nevada,  Utah,  and  southern  Colorado  through  Arizona  and  New  Mexico. 

Oregon. — West  side  of  Cascades  southward, .from  about  Township  22  south  (head- 
waters of  Willamette  River,  where  It  Is  rare  at  approximately  2,000  feet,  but  reported 
north  of  this  at  Fish  Lake,  tributary  of  McKenzIe  River),  to  headwaters  of  Umpqua 
and  Rogue  rivers ;  farther  south,  occurring  at  3,000  to  6,000  feet  elevation.  Northern 
Hmlts  on  east  side  of  Cascades  not  known,  but  occurs  on  Matoles  Creek  southeast  of 
Mount  Jefferson,  at  4,000  to  7,500  feet  (south  of  T.  12  S.).  Reported  from  southeastern 
slopes  of  Mount  Hood.  On  Mount  Mazama  (Crater  Lake)  down  Anna  Creek  to  5,000  feet. 
Extends  westward  in  Sisklyous  to  coast  ranges ;  eastward,  north  of  Upper  Klamath 
I^ke,  throughout  forested  upper  Klamath  River  basin,  at  elevations  above  5.000  feet,  to 
mountains  on  east  side  of  Warrfer  Lake,  at  7,700  feet.  Noted  on  upper  Deschutes  River, 
on  Paulina  Creek,  near  Paulina  Lake;    Warner  Mountains,  with  and  above  yellow  pine. 
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extending:  down  east  slopes  to  6,000  feet,  and  to  8,100  feet  or  over  on  highest  peaks; 
also  on  west  side  in  canyons;  Kolceep  Mountains  (east  side  Warner  Lake)  only  in  De 
Garno  Canyon.  Reported  in  Blue  and  Powder  River  mountains,  northeastern  part  of 
State. 

California. — Northern  coast  ranges  and  southward  on  Sierras  to  southern  cross 
ranges.  Northern  California  eastward  to  Warner  Mountains  and  westward  to  Slsklyous 
(west  of  railroad)  ;  westward  in  coast  ranges  to  Russian  Creek  (west  of  Scott  Valley), 
Salmon  Summit  southwest  of  forks  of  Salmon  River,  at  3,800  to  5,600  feet.  Trinity  Sum- 
mit near  meeting  point  of  Siskiyou,  Humholdt,  and  Trinity  counties,  and  valley  of  Mad 
River  west  of  South  Pork  Mountain.  Klamath  National  Forest,  at  5,500  to  7,000  feet ; 
very  common  hetween  Horse  Creek  and  Klamath  River  (T.  47  and  48  N.,  R.  8  to  10 
W.).  Locally  noted  west  of  Scott  Valley  between  Etna  Mills  and  Sawyers  Bar;  on 
east  slope  of  Marble  Summit  Divide,  at  7,400  to  5,500  feet,  and  westward  on  Russian 
Creek;  mountains  north  of  Mount  Shasta  between  Shasta  Valley  and  Butte  Creek, 
Including  Goosenest  Mountain;  northeast  slope  of  Glass  Mountain  (12  to  15  miles 
south),  southwest  of  Tule  Lake,  and  eastward  into  Modoc  County  at  Happy  Camp. 
Warner  Mountains,  both  sides,  above  6,000  feet ;  head  of  Cedarvllle  Canyon,  from  6,000 
feet  up;  head  of  South  Deep  Creek,  Sugar  Hill,  and  south  side  Fandango  Valley  (T. 
46  N.,  R.  14  and  15  E.),  at  6,000  feet.  Big  Valley  on  East  Creek,  and  Blue  Lake.  Trin- 
ity Mountains,  at  4,500  to  6,000  feet,  and  sometimes  down  to  3,000  feet,  occurring 
throughout  Trinity  National  Forest  and  nearly  to  Trinity  River  north  of  Yolabull ;  noted 
on  east  slope  of  South  Fork  Mountain,  at  3,500  feet  to  summit,  and  on  west  side  down 
into  Mad  River  Valley,  which  it  follows  to  below  3,000  feet ;  Yola  Bull  Ridge ;  Van  Dusen 
Canyon ;  Canyon  Creek  canyon,  from  near  Dedrick  northward  12  or  13  miles  to  about 
6.500  feet  above  Twin  Lakes;  Bully  Choop  Mountain  and  ridge.  Stony  Creek  National 
Forest,  at  4,500  to  6,500  feet  southward  on  inner  coast  range  to  Clear  Lake  (southern 
limit  in  these  ranges),  and  on  Sanhedrln  Range  to  Pine  Mountain;  locally  noted  on 
Sheetiron  Mountain,  Grindstone  Creek,  St.  Johns  and  Hull  mountains,  and  Black  Buttes. 
Shasta  National  Forest,  at  4,000  to  7,000  feet;  here  noted  on  Mount  Shasta  from  base 
of  Mount  Eddy  (3,400  feet)  to  5,700  feet  (Wagon  Camp),  and  on  warm  slopes  to  6,700 
or  7,000  feet ;  south  of  Mount  Shasta,  over  greater  part  of  Shasta  County,  and  continu- 
ously from  Mount  Shasta  to  Lassens  Peak;  in  northern  Shasta  County,  going  east- 
ward to  Soldier  Mountain  (near  Dana),  and  ridge  between  Dana  in  Fall  River  Valley; 
also  Big  Valley  in  Lassen  County,  and  from  Fall  River  Valley  westward  in  Pitt  River 
region  to  point  about  3  miles  east  of  Montgomery.  Occurs  in  northwestern  corner  of 
Lassen  County  from  about  5  miles  west  of  Bieber,  and  on  east  side  of  Big  Valley  along 
Willow  Creek  10  miles  south  of  Adin  and  a  little  farther  south  near  Hayden  Hill;  in 
southern  Lassen  County,  from  Susanville  westward  Into  Shasta  and  Plumas  counties. 
Tehama  County,  westward  on  Sierra  foothills  to  about  10  miles  east  of  Payne  Creek 
post-office;  in  northern  Sierras,  on  both  slopes,  and  on  west  slope  at  3.500  to  7,500  or 
8,700  feet.  Plumas  County,  in  northwest  corner  of  Sierra  Valley  (near  Beckwith)  west- 
ward on  Feather  River  to  Cromberg,  and  thence  generally  distributed ;  sparingly  around 
American  Valley  and  westward  into  Butte  County.  Here  common  in  yellow  pine  belt  from 
3  to  4  miles  north  of  BIdwell  Bar  on  Feather  River  at  about  1,300  feet  elevation  north- 
westward along  North  Fork  of  Feather  River,  and  northeastward  along  Quincy  Road  to 
and  beyond  Qulncy,  In  Plumas  County.  Yuha  County:  Oregon  Hills,  and  eastward  to 
Bullards  Bar,  Camptonvllle,  and  into  Sierra  County ;  here  common  in  western  part 
from  Camptonvllle  to  Downieville,  especially  from  Mount  House  down  Woodruff  Canyon 
to  canyon  of  North  Yuba  River ;  also  along  North  Yuba  to  Sierra  City  and  up  North 
Fork  of  Yuba.  Not  in  Yuba  Pass,  but  begins  again  on  east  side  at  5,800  feet,  continuing 
to  west  border  of  Sierra  Valley  near  Sattley  post-ofllce.  In  southeastern  Sierra  County, 
on  east  slope  of  main  Sierra  Divide,  and  common  from  point  several  miles  north  of  Pros- 
ser  Creek  into  Nevada  County ;  here  abundant  near  Hobart  Mill  and  Prosser  Creek,  and 
northward  into  Sierra  County  ;  in  Truckee  Canyon,  southward  into  Placer  County,  and 
westward  to  Donner  Lake.  General  In  yellow  pine  belt  of  Stanislaus  National  Forest  at 
4,000  to  6,000  feet  elevation,  sometimes  down  to  3,800  feet  and  up  to  7,500  feet.  Placer 
County:  About  Lake  Tahoe,  northward  into  Nevada  County,  and  southward  into  Eldo- 
rado County ;  mountains  east  of  Glenbrook  in  Nevada ;  along  railroad  from  near  Don- 
ner (summit)  westward  below  6,500  feet,  and  on  upper  South  Fork  of  Yuba  River; 
Summit  Meadows  westward  to  Emigrant  Gap ;  farther  west  in  Devils  Canyon  between 
Colfax  and  Forest  Hill,  and  from  Iowa  Hill  eastward,  southward,  and  southwestward  to 
Forest  Hill ;  along  railroad  between  Dutch  Flat  and  Towie  Station.  Eldorado  County: 
Tallac ;  west  and  south  sides  of  Lake  Tahoe,  into  Glen  Alpine  Canyon,  and  southward 
beyond  Grass  Lake  Valley;  west  slope  Sierras  (Placervllle-Tahoe  road),  at  2,300  feet, 
to  Echo,  at  5,500  feet.  Alpine  County:  Near  Markleevllle  and  westward  to  Silver  Creek ; 
west  Carson  River  canyon.  Amador  County:  North  side  Mokelumne  River  above  Defender; 
Pioneer   to  3   miles  east  of  Phie  Grove.     Calaveras   County:   Bigtrees,   Gardiners,   and 


120  FOREST   TREES   OP   THE   PACIFIC   SLOPE. 

thence  throughout  yellow  pine  forest  northward  and  northeastward  on  road  to  Blood's, 
up  to  6,600  feet  or  more;  west  and  southwest  of  Blgtrees  to  4  or  5  miles  east  of  Mur- 
phy's. Tuolumne  'County:  On  road  from  Sonora  to  Sonora  Pass,  and  from  Confidence 
eastward  beyond  Eureka  Valley,  reaching  8,000  feet  on  warm  slopes  (Big  Oak  Flat  to 
Crockers)  ;  occurs  from  South  Fork  of  Tuolumne  River  eastward  to  Crockers,  Aspen 
Meadows,  and  Middle  Fork  of  Tuolumne,  at  6,800  feet ;  Hetch-Hetchy  Valley ;  road  from 
Crockers  to  Yosemite  Valley,  but  not  at  highest  elevations.  Mono  County:  Sonora  Pass 
(east  side)  below  8,100  feet;  Mono  Pass  in  lower  Bloody  Canyon,  Walker  Lake;  3 
miles  east  of  Mammoth,  and  west  up  slopes.  MaHpota  County:  (Yosemite  road  from 
Raymond  to  Wawona)  occurs  above  Wassama ;  from  Yosemite  to  Crockers  as  far  as 
Cascade  Creek,  at  6,000  feet,  and  also  on  Tuolumne  side  of  divide;  Yosemite  Valley, 
t*specially  west  end,  going  eastward  above  Little  Yosemite  on  warm  slopes,  to  8,200  feet ; 
on  west  slope  of  Sunrise  Ridge  to  8,000  feet ;  above  top  of  Yosemite  Fall  to  7,000  feet ; 
then  northward  to  Porcupine  Flat  and  Tioga  Road,  and  eastward  to  ridge  west  of  Lake 
Tenaya,  at  8,300  feet.  Frenno  County:  Horse  Corral  Meadows;  Kings  River  canyon 
eastward  to  Junction  Meadow  in  Bubbs  Creek  canyon.  Tulare  County:  North  Fork  of 
Kaweah  River  canyon  at  Bearpaw  Meadow,  Buck  Creek  canyon,  head  basin  and  canyon 
of  East  Fork  Kaweah,  Farewell  Gap ;  Kern  River  canyon  up  to  7,700  feet,  and  Kern 
Lakes,  1,500  feet  up  canyon  sides;  South  Fork  of  Tule  River  In  eastern  part  of  Tule 
Indian  Reservation.  Kern  County:  Throughout  Greenhorn  Mountains  and  head  of  Poso 
Creek  above  5,000  feet,  on  Piute  Mountain,  between  head  of  Caliente  Creek  an4  Kern 
Valley,  summit  of  Mount  Breckenridge,  and  possibly  on  other  mountains  south  of  South 
Fork  of  Kern  River  and  Walker  Pass;  south  slopes  of  Tehachapl  Mountain  below  7,000 
feet,  and  down  Antelope  Canyon.  In  eastern  part  of  Santa  Barbara  National  Forest 
(southern  cross  ranges)  ;  noted  on  San  Rafael  Range ;  Mount  I'iiios,  at  4,900  to  8.000 
feet ;  Pine  and  Frazier  mountains.  San  Gabriel  Mountains,  on  Strawberry  Peak,  Pine 
Flats,  Prairie  Forks,  and  San  Antonio,  at  5,000  to  10,000  feet.  North  slopes  of  San  ^ 
Bernardino  Mountains,  at  4,800  to  10,000  feet,  occasionally  down  to  4,000  feet  and  upi 
to  11,500  feet ;  occurs  also  between  Skyland  and  Fredalba,  westward  to  Sugar  Pine  Flat, 
and  eastward- 'to  Baldwin  Lake — possibly  farther;  Crafts  Peak;  Ilolcomb  Valley,  only 
on  north  slopes  next  desert,  and  down  to  Jeffrey  Pine  belt.  ■  San  Jacinto  Mountains,  at 
6,000  to  9.500- leet,  or  sometimes  between  4,200  and  9,700  feet;  noted  In  bosin  between 
Fullers  Ridge  afid  north  spurs  of  Mount  San  Jacinto,  on  south  walls  of  Round  and  Tab- 
quitz  valleys,  Id  Strawberry  Valley  to  near  summit  of  Mount  San  Jacinto.  Abundant  on 
I'alomar  or  Smith  Mountain  and  Balkan  Mountains ;  also  on  Cuyamaca  Mountains  above 
5,500  feet. 

Lower  California. — Mount  San  Pedro  Martlr,  at  8,000  to  11,000  feet. 

The  detailed  range  of  white  fir  in  the  Rocky  Mountain  region  will  be  described 
in  a  later  bulletin. 

OCCUBBENCE. 

A  tree  of  moderate  altitudes  and  generally  on  north  slopes.  Less  particular  as  regards 
aspect  in  North  than  In  South.  In  southern  Oregon,  less  abundant  and  at  higher  levels 
on  east  than  on  west  slopes.  In  northern  California,  best  and  in  greatest  density  on 
north  and  east  exposures,  and  on  heads  of  streams ;  southern  California,  rather  confined 
to  north  slopes  away  from  stream  beds.  Thrives  on  almost  all  moderately  moist  soils, 
except  heavy  clays.  Best  on  fairly  deep,  rich,  moist  loam ;  frequent  on  dry,  nearly  pure, 
coarse,  disintegrated  granite,  and  even  among  bowlders.  Requires  less  air  and  soil 
moisture  than  other  firs,  though  its  best  growth  is  in  cool,  moist  situations. 

Never  in  pure  stands  over  large  areas,  but  in  Oregon  and  northern  California  often 
forms  three-fourths  of  stand.  In  southern  Cascades,  scattered  among  yellow  and  sugar 
pines,  Douglas  fir,  incense  cedar,  and  sometimes  with  lodgepole  pine ;  groups  covering 
less  than  an  acre  of  this  and  Douglas  fir  in  nearly  equal  proportions  are  frequent 
throughout  this  forest.  In  California  commonly  with  yellow,  Jeffrey,  and 'sugar  pines, 
incense  cedar,  and  less  often  with  Douglas  flr,  in  lower  range ;  at  higher  levels  with 
lodgepole  pine,  Jeffrey  pine,  and  California  red  fir,  usually  forming  a  transition  type 
between  the  former  and  last  two  types ;  stand  toward  upper  limit  of  yellow  and  sugar 
pine,  often  of  great  density.  A  frequent  associate  also  of  the  blgtree,  together  with 
sugar  pine.  At  high  levels  in  southern  California,  with  sugar.  Coulter,  and  lodgepole 
pines,  and  Incense  cedar. 

Climatic  Conditions. — Climate  moderately  humid  with  extreme  temperatures  of 
—  38"  F.  In  Colorado  and  98**  F.  In  southern  California,  a  precipitation  of  from  19 
inches  in  Colorado  to  40  Inches  In  Oregon,  an  average  precipitation  throughout  its  range 
of  about  25  inches,  and  heavy  winter  snows  melting  late  in  spring. 

Tolbrancb. — Very  tolerant  throughout  life.  With  favorable  soil  and  moisture  con- 
ditions,  usually   more  shade   enduring   than   any  associated   species,   except  Engelmann 
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spruce  and  alpine  fir.  Owing  to  great  tolerance,  It  has  a  close  branching  habit,  an<^ 
the  trunks  clean  poorly.  Young  growth  survives  long  suppression  under  heavy  shade 
(with  slow  progress)  and  recovers  readily  when  overhead  light  is  admitted. 

Reproduction. — Fairly  prolific  seeder.  Good  seed  years  occur  at  Irregular  intervals 
(two  to  three  years  or  more),  but  some  seed  is  produced  every  year.  Seed  of  only  mod- 
erately high  rate  of  germination,  often  under  40  per  cent,  and  with  only  transient 
vitality.  Seed  production  begins  mainly  at  fairly  advanced  age;  in  dense  stands  pole- 
wood  trees  seed  when  leaders  have  reached  full  light.  Seed  production  continues  for 
many  years,  but  is  more  abundant  during  rapid  height  growth  than  at  maturity.  Char- 
acter of  seed  bed  apparently  of  little  importance,  germination  taking  place  on  heavy 
litter  and  humus,  as  well  as  in  mineral  soil ;  but  fairly  abundant  soil  moisture  is  essen- 
tial for  establishing  seedlings.  IndifTerence  to  kind  of  seed  bed  renders  it  aggressive,  for 
reproduction  occurs  over  denuded  lands  as  well  as  under  its  own  shade. 

Bristlecone  Fir. 

Abies  venuata  (Dougl.)  Koch. 

DISTINGUISHING  CHARACTERISTICS. 

Bristlecone  fir,  which  is  rare  and  little  known,  is  unique  in  all  of  its  charac- 
ters, the  most  striking  of  which  is,  perhaps,  its  dense  Indian-club-shaped  crown, 
which  very  often  extends  to  the  ground,  and  ends  In  a  long,  exceedingly  narrow, 
sharp  point.  The  sharp  spires  and  deep  lustrous  green  foliage  are  so  distinctive 
that  the  tree  can  be  recognized  among  its  associates  several  miles  away.  It  is 
ordinarily  from  GO  to  100  feet  high,  or  occasionally  somewhat  taller,  and  from  20 
to  30  inches  In  diameter.  The  trunk,  rarely  clear  of  branches  for  more  than  a 
few  feet,  tapers  rapidly  to  the  slender,  erect  leader.  All  of  the  branches,  which 
grow  from  the  trunk  in  irregular  circles,  droop  conspicuously,  while  their  ex- 
tremely long,  whip-like  side  branchlets  hang  like  tasseled  cords  among  the 
branches.  The  bark  of  youiig  trees  is  thin,  smooth,  and  a  leaden  gray.  On  older 
trees  it  is  comparatively  thin,  at  most  seven-eighths  inch  thick,  and  is  irregu- 
larly broken  by  shallow  vertical  seams  into  flat  plates,  which  are  hard  and  firm. 
The  bark  of  old  trunks  is  light  russet  brown  on  the  outside  and  clear  red-brown 
within.  The  dense  bright  foliage  is  deep  yellow-green.  The  long  flat  leaves  (fig. 
45),  white-lined  underneath,  with  their  keen  points  are  very  characteristic.  By 
a  twist  in  their  stems,  leaves  of  lower  branches  (which  are  less  densely  leaved 
than  upper  ones)  appear  to  grow  from  two  opposite  sides  of  the  branches,  while 
leaves  from  the  middle  and  upper  crown  branches  are  rather  densely  arranged, 
mainly  on  the  tops  of  the  branches.  The  thinly  scattered  leaves  of  leaders  (flg. 
46)  stand  out  straight,  in  strong  contrast  to  the  much  less  spreading  habit  of 
the  other  leaves.  Leaves  vary  in  length  from  about  IJ  to  2  inches.  Lower 
branch  leaves  are  usually  longer  than  those  from  the  upper  crown  branches. 
The  large  conspicuously  pointed  winter  leaf  buds  are  bright  light  chestnut-color, 
and  without  resin.  The  cones  (flg.  47),  which  ripen  late  in  August  and  break 
up  in  September,  are  one  of  the  remarkably  distinct  features  of  this  flr,  par- 
ticularly in  the  long  needle-like  points  of  their  scale-bracts,  which  protrude  from 
among  the  cone-scales.  Cones  are  from  2|  to  3i  inches  long,  and  have  at  ma- 
turity a  faint  purplish  brown  color.  Seeds  are  deep  chestnut-brown  with  shiny, 
light,  purplish  tinged,  brown  wings  (flg.  47,  c).  Seed  leaves,  7.  Wood  of 
this  flr  is  heavier  than  that  of  any  other  of  our  flrs.  It  is  light  yellowish  brown, 
moderately  soft,  but  very  firm,  and  usually  coarse-grained.  It  is  least  like  any 
of  the  soft,  light  fir  woods.  There  is  nothing  to  commend  it  for  commercial  uses, 
for  which  at  present  it  is  barred  on  account  of  the  exceedingly  small  number 
of  trees  In  existence.  The  tree  Is,  however,  of  the  greatest  importance  in  form- 
ing much  needed  protective  cover  for  the  scantily  wooded  slopes  and  dry  canyons 
which  it  naturally  inhabits.     For  this  reason,  and  on  account  of  its  extreme 
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rarity,  as  well  as  because  it  is  the  most  curious  fir  tree  in  the  world,  it  deserves 
every  protection  and  encouragement. 

LoNOEvrrv. — Very  little  is  known  now  of  its  longevity ;  it  is  believed,  however, 
to  be  only  moderately  long-lived.  A  tree  22}  inches  in  diameter  showed  an  age 
of  123  years.    Further  records  are  requirod. 


Fi«.  45. — Abies  vcnusta:  a,  lower  branch  ;  b,  leaf  twice  natural  size.     Lower  crown  foliage. 


Central  California  coast  region ;  mainly  In  Monterey  County.  Scattered  In  patches 
of  several  or  a  few  hundred  trees  in  heads  of  canyons  on  both  slopes  of  seaward  part 
of  Santa  Lucia  Mountains  (Monterey  National  Forest),  and  at  elevations  of  2,200  to 
5,000  feet ;  probably  once  extended  higher  up  on  slopes  and  possibly  covered  summits 
of  ranpe.  Extends  from  I'ncle  Sara  Mountain  southward  to  Mount  Mars  (corresponds 
to  Point  Sur  and  l^unta  Gorda  on  coast)   in  watersheds  of  Sur,  Carmelo,  Arroyo  Seco, 
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San  Antonio,  and  Nacimiento  rivers  (T.  18  S.,  R.  3  E. ;  T.  19  S.,  R.  2-3  E. ;  southeast 
end  of  T.  21  S..  R.  4  B. ;  north  part  of  T.  23  S.,  R.  5  B. ;  T.  24  S.,  R.  5-6  E.). 
Locally  noted  In  Sur  Canyon  above  Sequoia  aempervirens ;  east  slope  of  Pine  Canyon 
(tributary  Carmelo  River),  and  a  few  trees  also  along  top  of  cllflf  on  north  side;  upper 
part  of  Arroyo  Seoo  Canyon  above  and  on  Willow  Creek ;  north  and  east  slopes  near 
Cone  Peak,  at  3,500  to  4.000  feet ;  head  of  Nacimiento  River,  canyon  north  of  San 
Miguel    (tributary   Nacimiento   River),   and   In    San   Miguel    Canyon   Just  south   of   trail 


Fig.  46. — Ahics   venunta,  leader. 

from  Kings  City  to  Los  Burros  Mines;  200  trees  on  north  slope  of  Bear  Basin  on  east 
side  of  range  south  of  Los  Burros  Mines  and  near  Punta  Gorda. 

OCCURRENCE. 


In  cool,  often  narrow,  moist  canyon  bottoms  and  their  lower  slopes,  usually  on  north 
and   west  exposures ;   also   in   narrow  gulches  and   at   heads  of  ravines.     Largest   trees 
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on  west  slopes,  in  deep  ravines  opening  toward  the  sea ;  smaller  or  stunted  higher 
up  in  more  exposed  places.  Porous,  roclty,  gravelly,  and  sandy  soils ;  w^bere  best  growth 
occurs,  soil  is  moist,  even  in  summer,  from  contiguous  stream  bed. 

Probably  capable  of  forming,  under  favorable  conditions,  pure  or  nearly  pure  stands. 
As  now  known — doubtless  greatly  thinned  and  checked  by  fires — only  'small  groups  and 
straggling  lines  occur,  associated  more  or  less  with  canyon  live  oak,  broadleaf  maple, 
white  alder,  California  laurel,  madrofia,  and  somewhat  less  often  or  remotely  with 
tanbark  oak,  Douglas  fir,  and  Coulter  pine. 


Fig.  47. — Abies  venuata:  o,  cone  ;  6,  cone  scale;  c,  seed. 


Climatic  conditions. — Temperature  in  its  habitat  seldom  goes  to  zero  or  aboye 
100**  F.  On  exposed  contiguous  slopes,  crests  of  ridges,  where  possibly  this  tree  once 
grew,  seasonal  range  of  temperature  is  somewhat  greater.  Moisture  laden  west  winds 
maintain  fairly  high  degree  of  atmospheric  humidity  during  most  of  the  year.  Annual 
precipitation,  almost  entirely  rain,  varies  l)etween  20  and  50  inches.  Snowfall  of  the 
region,  light  even  at  high  altitudes. 

Tolerance. — Very  little  is  known  of  its  shade  endurance.  Appears  to  endure  consid- 
erable shade  throughout  life,  particularly  In  early  growth.  Bears  dense  side  shade,  as 
shown  by  retention  by  old  trees  of  vigorous  lower  branches  In  deep  shade;  full  overhead 
light  is  doubtless  required  for  best  growth. 
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Bbpboduction. — A  moderately  prolific  seeder,  but  apparently  cones  are  produced  only 
at  rather  long  Intervals  (3  to  5  or  more  years)  ;  as  yet,  however,  little  exact  knowledge 
Is  available  of  its  seeding  habit  and  reproduction.  Seed  of  comparatively  low  germi- 
nation and  of  transient  vitality.  Exposed,  moist,  mineral  soil  appears  to  be  most 
favorable  seed  bed,  since  most  of  young  growth  and  seedlings  occur  on  such  ground. 
Reproduction  exceedingly  meager,  probably,  in  part  at  least,  on  account  of  long  intervals 
of  seed  production  and  low  germination,  the  destruction  of  seed  by  rodents,  and  the 
falling  of  most  of  the  seed  in  narrow  canyon  bottoms  from  which  it  is  probably  washed 
by  flood  waters. 

Amabilis  Fir. 

Abies  amahUis  (Loud.)  Forbes. 

DISTINGUISHING   CHARACTERISTICS. 

Amabilis  fir  is  known  by  woodsmen  as  "  wblte  "  fir  or  "  silver  "  fir,  from  the 
white,  smooth  bark.  Woodsmen  distinguished  it  from  the  grand  fir  (Abies 
grandis),  also  called  white  fir,  as  "another  variety."  To  avoid  the  confusion 
resulting  from  applying  the  same  name  to  two  or  more  distinct  species,  it  is 
desirable  to  take  the  name  of  "amabilis  fir,'*  meaning  lovely  or  beautiful  fir. 
The  name  is  deserved,  since  the  tree  is  one  of  the  handsomest  of  its  kind.  A 
most  striking  characteristic  is  its  smooth,  ashy-gray,  unbroken  bark,  conspicu- 
ously marked  with  large  chalky-white  areas.  Only  the  old  large  trees  (over  2 
or  3  feet  in  diameter)  are  seamed  at  all,  and  then  mainly  at  the  base  of  the 
trunk.  It  is  a  straight  tree,  clear  of  branches  for  from  50  to  100  feet  in  close, 
dense  stands.  Its  height  in  favorable  situations  is  from  150  to  180  feet,  some- 
times 200  feet,  and  its  diameter  from  3  to  5  feet,  or  rarely  6  feet.  In  less 
favorable  sites  the  height  is  from  75  to  100  feet  and  from  18  to  30  inches  in 
diameter.  Trees  in  the  open,  even  when  old,  carry  a  wide,  conical  crown  of 
dense,  heavily  foliaged  branches  down  to  the  ground,  the  top  of  the  cone  being 
abruptly  rounded.  Forest-grown  trees  have  a  shorter  crown  of  similar  form. 
All  of  the  branches,  except  the  uppermost,  droop  strongly,  those  at  the  bottom 
of  the  crown  most,  and  with  a  long  curve  downward  and  out  from  the  trunk. 
The  dense,  deep,  lustrous-green  foliage  is  a  marked  feature.  The  leaves  of 
lower  crown  branches  (fig.  48)  are  flat  and  sharply  grooved  on  the  upper  side, 
white-lined  below,  and  usually  with  a  notch  at  the  end,  but  sometimes  bluntly 
pointed.  They  are  about  H  inches  long,  and,  by  a  twist  in  the  bases  of  those  on 
the  lower  sides  of  the  branches,  they  appear  massed  on  the  top  sides.  Branches 
of  the  uppermost  part  of  the  crown  have  shorter  and  stouter  leaves,  about  three- 
fourths  of  an  Inch  long,  which  are  sharp-pointed  and  stand  erect  in  dense 
masses  on  the  tops  of  the  sprays  (fig.  49).  The  scattered  leaves  of  the  leader 
are  very  keenly  pointed.  The  spherical  resin-covered  buds  of  this  fir  are  char- 
acteristic, while  twigs  of  the  season  are  minutely  hairy  and  pale  yellowish 
brown.  The  dark  purple  cones  (fig.  49),  ripe  in  September,  are  about  4  to  5i 
inches  in  length  by  2i  to  2^  inches  in  thickness.  The  bracts  adhering  to  the 
backs  of  cone  scales  are  rounded  at  their  free  ends,  gradually  narrowing  into  a 
long,  thin  point.  The  seeds  (fig.  49,  o),  which  fall  from  the  trees  in  October, 
are  dull  yellowish  brown,  with  shiny  light  brownish  wings.  Seed  leaves  bluntly 
pointed  and  three-fourths  to  seven-eighths  of  an  inch  long.  Wood  soft,  light  but 
considerably  heavier  than  that  of  the  white  or  grand  firs.  It  is  fine-grained  and 
light  yellowish  brown.  Rarely  cut  for  lumber,  but  one  of  the  best  of  the 
soft  firs. 

Longevity. — Age  limits  undetermined.  It  appears  to  grow  slowly  through- 
out life  and  to  be  only  moderately  long-lived.  Trees  from  16  to  24  inches  in 
diameter  are  from  175  to  230  years  old. 

15188—08 ^9 


126 


FOREST  TREES   OF   THE  PACIFIC  SLOPE. 


Southern  Alaska  and  coast  mountains  and  Cascades  of  British  Columbia,  Washington, 
and  Oregon. 


Fig.  48. — Abies  amahtlis,  lower  branch. 


Alaska. — Extreme  southeastern  Alaska  on  sea  side  of  Coast  Range  from  sea  leyel 
to  1,000  feet,  on  steep  hillsides  northward,  on  mainland,  to  entrance  of  Boca  de  Quadra 
Inlet  and  to  Sandfly  Bay,  on  Portland  Canal. 
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British  Columbia. — Sea  side  of  Coast  Range,  probably  from  Alaska  soatbward,  but 
recorded  only  from  Queen  Cbarlotte  Islands  and  a  point  opposite  nortb  end  of  Vancouver 
Island  southward,  at  4,000  to  5,000  feet,  on  Dean  or  Salmon  River,  mountains  of  Eraser 
River  Valley  (below  Yale)  ;  also  in  Vancouver  Island,  on  Mount  Monk,  Mount  Benson, 
and  Mount  Arrowsmitb,  and  on  southwest  side,  from  sea  level  to  about  3,000  feet    . 

Washington. — Both  sides  of  Cascades,  generally  at  1,000  to  6,000  feet;  in  Olympics, 
at  1,200  to  4,500  feet,  and  dojvn  nearly  to  sea  level  on  the  west  side,  but  not  in  lowlands 
about  Puget  Sound.  Locally  noted  in  Olympics  on  headwaters  of  Queniult  River. 
Washington  National  Forest,  west  section,  at  500  to  6,500  feet ;  east  section,  only  along 
Stehekln  River,  Bridge,  Early  Winter,  and  Rattlesnake  creeks,  at  1,800  to  6,500  feet; 
southern  section,  at  900  to  6,300  in  Skykomish,  Tolt,  Snoqualmie,  Cedar,  Green, 
White,  Yakima,  and  Wenache  river  valleys.     Mount  Rainier  National  Forest,  both  sides  of 


Fio.  40. — Ahies  amabilUt  upper  branch :  a,  seed. 

Cascades,  at  800  to  5.500  feet ;  Mount  Rainier,  at  2,500  to  5,000  feet ;  Eagle  MounUln, 
between  5,000  and  6,000  feet;  Mount  Adams. 

Orboon. — Both  sides  of  Cascades  and  northern  coast  range.  In  Cascades,  at  2,000 
to  5,400  feet  and  mainly  on  west  side,  but  at  higher  elevations  on  east  side ;  south- 
ward to  extreme  southern  headwaters  of  Willamette  River  and  \)ld  Bailey  Mountain 
(west  side  of  Crater  Lake).  North  side  of  Mount  Hood,  at  3,700  feet  to  timber  line; 
southwest  side,  from  a  little  below  Government  Camp  to  timber  line.  Coast  Range 
southward  to  Saddle  Mountain  (25  miles  south  of  Columbia  River). 


OCCURRENCE. 

On  well-drained,  lower  slopes  of  canyons,  benches,  and  flats.     Shows  some  preference 
generally  for  north  exposures,  but  in  Olympics  and  Cascades  more  abundant  and  at  lower 
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levels  on  west  than  on  east  slope.  Grows  in  well-drained,  shallow,  gravelly  sand  to 
moist,  sandy  loam,  or  In  porous  rocky  soils ;  best  on  sandy  loam ;  good  drainage  necessary, 
as  is  also  abundant,  freely  flowing  soil  moisture. 

In  pure,  limited  stands  and  small  groups  (Vancouver  Island,  Olympics,  high  levels 
in  Cascades),  but  more  commonly  in  mixture.  In  British  Columbia,  above  Douglas  fir 
with  western  and  black  hemlocks,  and  western  white  and  white-bark  pines;  in  Wash- 
ington and  Oregon,  at  low  altitudes  with  western  hemlock,  noble  and  lowland  firs,  west- 
ern red  cedar,  and  Douglas  fir ;  moderately  high  up,  sparingly  with  lodgepole  and  western 
white  pines  and  yellow  cedar;  near  upper  limit,  with  black  hemlock,  alpine  fir,  Engel- 
mann  spruce,  and  white-bark  pine. 

Climatic  Conditions. — Climate  equable,  with  abundant  precipitation,  moderate 
humidity,  long  growing  season,  and  small  seasonal  and  daily  variation  in  temperature. 
Annual  precipitation  averages  about  45  inches;  2  feet  of  snow,  which  soon  disappears. 
Temperature  rarely  below  zero  or  above  90'  P. 

TOLEBANCB. — Moderately  tolerant  of  shade,  in  this  ranking  close  to  noble  and  lowland 
firs  and  Engelmann  spruce.  Endures  more  shade  than  Douglas  fir,  western  white  pine, 
and  western  larch,  but  less  than  Pacific  yew,  western  red  cedar,  yellow  cedar,  and  west- 
ern hemlock^  Long  suppressed  young  growth  under  dense  shade  eventually  dies  If 
overhead  light  is  not  admitted. 

Reproduction. — Prolific  seeder.  Some  seed  borne  locally  nearly  every  year,  but  heavy 
seeding  occurs  at  rather  irregular,  intervals  of  2  to  3  years.  Seed  of  rathet  low  rate 
of  germination,  and  vitality  very  transient.  Considerable  seed  eaten  by  squirrels. 
Reproduction  fairly  abundant.  Moist  duff  and  moss-covered  humous  soil  with  moderate 
light  favors  best  germination  and  growth  of  seedlings. 

Noble  Fir. 

Ahies  nobilis  Jj\nd\ey, 

DISTINGUISHING   CHARACTERISTICS. 

The  woodsman's  and  lumberman's  name  for  this  tree  Is  **larch,"  or  some- 
times "red  fir."  Why  either,  especially  "larch,"  should  be  used  it  is  diflScult 
to  understand.  There  is  little,  except  possibly  the  thin  foliage  of  this  fir,  to 
suggest  likeness  to  any  of  the  true  larches  or  tamaracks,  and  little  also  about 
the  tree  to  deserve  the  name  "red  fir."  It  is  said  that  "larch,"  first  applied 
in  Oregon  some  twenty-five  years  ago,  was  used  In  order  to  avoid  the  prejudice 
against  Its  admirable  timber,  which  would  have  been  aroused  if  the  lumber  had 
been  offered  as  "fir."  Perpetuation  of  such  a  misnomer  is  confusing,  even  for 
so  good  a  reason.  It  prevents  lay  people  from  acquiring  a  useful  and  correct 
knowledge  of  the  natural  relationships  of  these  imix)rtant  forest  trees.  It  Is 
hoped  therefore  that  "  larch  "  will  be  replaced  by  the  name  "  noble  fir,"  which 
serves  .to  popularize  the  tree's  technical  name. 

In  the  deep  forests  which  this  fir  inhabits  it  Is,  when  at  its  best,  one  of 
the  most  magnificently  tall  and  symmetrically  formed  trees  of  its  kind.  The 
remarkably  straight,  evenly  and  only  slightly  tapering  trunks  are  often  clear 
of  branches  for  100  feet  or  more.  Large  trees  are  from  140  to  200  feet  in  height, 
or  exceptionally  somewhat  taller,  and  from  30  to  60  Inches  In  diameter;  trees 
6  to  7  feet  in  diameter  occur,  but  they  are  rare.  The  crown  of  such  closely 
grown  forest  trees  Is  an  open,  short,  narrow,  round-topped  cone;  the  short, 
stiff-looking  branches  stand  out  straight  from  the  stem  in  distant  whorls  or 
groups,  while  the  closely-leafed  branchlets  appear  like  stiff  fingers  against  the 
sky.  The  heavy  lower  branches  sometimes  droop.  Young  trees  10  or  12  inches 
thick  often  bear  their  characteristically  open,  sharply  conical  crown  down  to 
the  ground.  The  short  branches  stand  out  stiffly,  almost  straight,  from  the 
smooth  grayish-brown  trunks.  Bark  of  old  trees  is  rather  thin — about  11  to  IJ 
inches  thick — and  very  characteristically  divided  by  narrow  seams  into  flat, 
narrow  ridges.  These  are  broken  Into  long,  irregular  plates,  which  are  soft 
and  flake  off  easily,  revealing  a  clear,  dark  reddish-brown  beneath  the  ashy- 
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brown  surface.  The  foliage  varies  from  a  pale  to  a  deep  bluish-green, 
generally  with  a  silvery  tinge.  The  leaves,  straight  to  curved,  are  plainly 
channeled  on  their  upper  surfaces,  and  arranged  so  that  they  appear  to  grow  all 
in  a  crowded  mass  from  the  top  sides  of  the  branches  (fig.  50).    Those  of  the 
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lower  branches  are  flat  and  commonly  with  a  notch  at  the  end,  while  those 
of  the  uppermost  branches  (fig.  50)  are  conspicuously  4-angled,  very  densely 
massed,  and  usually  sharp-pointed ;  those  of  the  leaders  are  flattish  and  needle 
pointed.     Lower  branch  leaves  are  longer   (about  1  inch  to  1^  inches)   than 
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the  iii^>er  branch  leaves,  which  are  five-eighths  to  three-fourths  of  an  inch 
long.  The  short  curved,  densely  massed,  stiff  leaves  of  this  tree  are  partica- 
larly  distinctive,  and  wholly  unlike  in  these  features  those  of  any  oUier  Ameri- 


Fia.  51. — AbieM  nobiliM,  slightly   reduced ;  original 


can  fir.  Leaf  buds  are  rounded,  oblong,  and  resin  coated.  The  large  bract- 
covered  cones  (fig.  51)  are  most  distinctive.  None  of  our  other  firs  have  cones 
like  these.    They  are  about  4^  to  G  inches  long  by  2^  to  nearly  3  inches  in  thick- 
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They  ripen  early  in  September  and  begin  to  break  up  and  fall  from  ttie 
trees  in  October.  The  protruding,  pointed  bracts,  which  cover  the  cone  scales 
as  If  they  were  shingled,  give  the  mature  cones  a  light  yellow-green  color, 
which  later  turns  to  light  yellow-brown.  The  seeds  (fig.  51,  a),  dull  red-brown, 
have  shiny  pale  brown  wings.  Seed-leaves,  6  to  7,  of  uniform  thickness  through- 
out, with  a  short  abrupt  point 

Wood,  rather  heavy,  being  one  of  the  three  Pacific  firs  with  the  heaviest  wood 
of  any  of  our  species.  It  is  moderately  hard,  firm,  of  medium  fine  grain,  very 
light  brown,  irregularly  marked  with  reddish-brown  areas,  which  add  much  to 
the  beauty  of  the  wood.  It  works  easily  and  well,  deserving  much  wider 
recognition  than  it  now  enjoys  for  high-grade  lumber.  In  quality  it  is  entirely 
different  from  and  superior  to  any  of  the  light,  very  soft  fir  woods.  The 
magnificent,  clean  form  of  Its  trunks  gives  the  finest  of  saw  timber. 

LoNGEvrrr. — Much  is  still  to  be  learned  concerning  its  longevity.  From  what 
is  now  known  it  is  doubtless  long-lived,  probably  excelling  all  of  our  other  firs 
in  this  respect.  Trees  from  20  to  30  Inches  in  diameter  are  from  290  to  365 
years  old.  Very  large  trees  have  been  obsen^ed,  apparently  perfectly  thrifty, 
which  would  unquestionably  show  an  age  of  from  GOO  to  700  years,  if  not  more. 

RANGE. 

Coast  ranges  and  Cascades  of  Washington  and  Oregon.     Range  still  imperfectly  known. 

Washington. — Northward  to  Mount  Baker  on  both  sides  of  Cascades,  Olympic,  and 
Coast  mouatalns.  Not  detected  on  Vancouver  Island.  Northern  part  of  Washington 
National  Forest,  at  about  3,000  to  5,000  feet ;  locally  noted  In  Horseshoe  Basin,  Mount 
Amos,  pass  between  Index  and  Montecrlsto.  Both  sides  of  Cascades  In  southern  part 
of  Washington  National  Forest,  at  2,200  to  4,800  feet  in  Cedar,  Green,  White,  Yakima, 
Wenache,  and  Entiat  river  watersheds.  Mount  Rainier  National  Forest,  at  3,000  to 
6,000  feet — sometimes  down  to  1,800  feet  and  up  to  5,200  feet ;  abundant  on  Mount 
Rainier,  at  4,000  to  5,000  feet;  noted  near  Ashford,  at  3,500  feet.  Not  detected  on 
Mount  Adams.  North  side  of  Olympic  Mountains  on  Soieduc  River,  at  about  3,000  feet, 
and  general  at  higher  elevations. 

Oregon. — Both  sides  of  range  in  Cascade  National  Forest  (North)  ;  west  side,  at 
1,400  to  6,000  feet ;  east  side,  southward  only  to  latitude  45**.  Locally  noted  on  south- 
west side  of  Mount  Hood  at  point  3  miles  below  Government  Camp  and  upward,  on  north 
side  at  4.500  feet;  at  eleyations  between  5,000  and  6,000  feet  between  North  Fork 
of  Clackamas  River  and  Roaring  Fork ;  this  is  the  fir  abundant  on  "  Larch  Mountain  *' 
In  Clackamas  watershed ;  Crater  Lake  on  Wizard  Island  and  from  4,600  feet  on  rim  of 
lake  to  top ;  Browder  Ridge  (northernmost  headwaters  of  McKenzie  River,  Lane  County)  ; 
north  side  of  Slsklyous  in  Ashland  National  Forest.  Reported  extending  southward  In 
Coast  Mountains  nearly  to  Slsklyous. 

OCCUBBENCE. 

Presenc3  throughout  range  determined  chiefly  by  abundant  soil  moisture,  uniform,  mild 
climate,  and  abundance  of  species  competing  with  it.  On  gentle  mountain  slopes  (of  any 
aspect),  depressions,  benches,  low  ridges,  and  rolling  plateaus.  Vertical  range  increases 
from  north  to  south  and  from  coast  eastward  within  a  more  or  less  fixed  zone  of  heat  and 
moisture.  Latitude  of  range  more  restricted  on  east  side  of  Cascades  than  on  west, 
owing  to  lack  of  moisture  and  a  severer  climate.  Thrives  on  moist,  thin,  rocky  soils  in 
cool  situations,  but  best  on  deep,  rich  soils.  Not  so  fastidious  regarding  quality  of  soil 
if  abundant  moisture  Is  present. 

Very  rarely  In  pure  stands  of  even  small  extent;  usually  with  Douglas  fir,  western 
hemlock,  western  white  pine,  or  less  commonly  with  yellow  cedar,  amabllls  and  alpine 
firs,  lodgepole  pine,  and  black  hemlock.  With  Douglas  fir  and  western  white  pine,  often 
growing  over  western  hemlock,  western  red  cedar,  and  other  tolerant  species. 

Climatic  Conditions. — Not  fully  determined.  In  general,  climate  of  range  is  mild, 
and  mainly  without  extreme  daily  or  seasonal  temperatures.  Precipitation,  heavy;  con- 
siderable snow,  which  does  not  remain  late. 

Tolerancb. — Rather  intolerant  of  shade  for  a  fir,  particularly  In  middle  and  late  life, 
when  rapid  height  growth  forces  crown  above  slower  species  and  maintains  it  In  full  light. 

Rbpboduction. — Moderately  prolific  seeder.  Some  seed  borne  locally  nearly  every  year, 
bat  good  seed  years  occur  at  rather  long.  Infrequent  intervals.     Trees  from  50  to  60 
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yeftTB  old  often  bear  cones,  but  seed  is  produced  mainly  by  older  and  mature  trees.  Seed 
production  appears  to  increase  with  age  and  to  be  maintained  to  great  age.  Seed  of  low 
germination  (40  to  50  per  cent),  and  of  very  transient  vitality;  much  of  it  destroyed  by 
an  insect  and  eaten  by  squirrels.  Seed  germinates  freely  and  seedlings  grow  well  on  any 
moist  humus  or  mineral  soil  in  the  open  or  in  moderate  shade;  seedlings  do  not  thrive 
in  shade  of  mother  treea    Openings  made  near  seed  trees  are  readily  restocked. 

Bed  Fir. 
Abies  niagniflca  Murray. 

DISTINGUISHING   CHAKACTERI8TIC8. 

The  common  name  of  red  fir  is  appropriately  chosen  in  reference  to  the  deep 
red-brown  bark  which  it  almost  invariably  has  throughout  its  range.  It  is  a 
stately  tree  when  fully  grown,  commonly  from  125  to  175  feet  high,  very  excep- 
tionally 200  feet  or  more,  and  from  30  to  50  inches  in  diameter ;  trees  from  60 
to  80  inches  in  diameter  are  rather  rare.  Much  larger  trees  are  said  to  have 
been  found,  but  the  writer  has  never  seen  them.  At  high  elevations,  much 
exposed  to  heavy  winds,  it  is  very  often  from  40  to  80  feet  high  and  from  20  to 
30  inches  in  diameter,  or  smaller.  In  close  stands  the  straight,  slightly  tapering 
trunks  are  clear  of  branches  for  60  or  80  feet  or  more.  On  high  exposed  slopes, 
smaller  trees  are  often  conspicuously  bent  down  the  slope  at  their  base,  as  a 
result  of  heavy  snows  which  yearly  bend  the  seedlings  to  the  ground.  Their 
struggle  to  become  upright  with  each  year's  growth  never  wholly  rids  them  of 
the  mark  of  early  vicissitudes.  The  crown  of  old  forest  grown  trees  is  a  short, 
very  narrow,  round-topped  cone,  sometimes  almost  cylindrical.  The  short 
branches  droop  except  at  the  top  of  the  crown,  where  they  trend  upward.  It 
has  an  open  head,  due  to  the  distances  between  the  regular  whorls  of 
branches.  Only  in  the  densest  stands  are  medium-sized  trees  clear  of  branches 
for  half  or  more  of  their  length.  In  the  high,  fairly  dense  slope  forests  many 
trees  bear  straggling  branches  nearly  to  the  ground.  Here,  too,  the  brittle  tops 
are  often  broken  off  by  wind,  when  the  lost  member  is  replaced  by  the  upward 
growth  of  one  or  two  side  branches,  which  soon  assume  the  form  and  place  of 
leaders.  Broken  and  repaired  crowns  of  this  type  are  familiar  sights  on  wind- 
swept slopes  inhabited  by  this  fir.  Young  trees  (30  to  50  years  old  and  as  many 
feet  high)  have  narrow,  cylindrical,  sharp-pointed  crowns,  touching  the  ground. 
All  of  the  regular  groups  of  branches,  except  the  topmost,  sweep  down  and 
upward  at  their  ends  in  graceful  curves,  presenting  a  form  which  is  unsur- 
passed in  beauty  and  symmetry  by  any  other  of  our  conifers.  The  bark,  smooth 
and  conspicuously  chalky  white  on  young  trees  and  on  the  upper  stem  and 
branches  of  old  trees,  is  from  2  to  3  inches  thick  on  large  trees ;  its  hard,  rough, 
deep  furrows  and  narrow,  rounded  ridges  are  very  distinctive.  The  latter  are 
irregularly  divided  by  diagonal  furrows,  which  give  a  peculiar  diagonal  and 
vertical  or  zig-zag  trend  to  the  ridges.  No  other  tree  in  the  habitat  of  this  fir 
has  bark  in  any  way  similar. 

The  dense  foliage  is  dark  blue-green,  with  a  whitish  tinge ;  new  leaves  of  the 
season  are  much  lighter  green  and  conspicuously  whitened.  The  leaves  are  4- 
angled  with  nearly  equal  sides,  the  angle  on  the  upper  sides  of  the  leaves  being 
rounded.  Leaves  of  the  lower  branches  (fig.  52)  are  flatter  than  those  from 
other  parts  of  the  crown.  They  are  bent  from  the  lower  side  of  the  branches 
so  that  they  appear  to  grow  from  the  top  of  the  branch,  mainly  in  two  dense 
upright  lines;  all  are  more  or  less  curved.  Lower  leaves,  from  three-fourths 
inch  to  about  li  inches  long,  are  blunt  and  wider  at  their  ends  than  at  their 
bases.  Leaves  of  the  upper  crown  branches  (fig.  53),  five-eighths  inch  to  about 
li  inches  long,  are  most  strongly  4-sided,  stouter  than  those  below,  conspicu- 
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ously  curved  and  very  densely  crowded  toward  and  on  the  top  of  the  branches ; 
they  are  more  or  less  distinctly  pointed,  those  of  the  leader  somewhat  sharply 
so,  and  incurved  to  the  stem.  The  leaf  buds  are  sharp-pointed  and  light  choco- 
late brown — ^not  resinous.     The  cones   (fig.  53)   are  mature  by  the  middle  or 


Fig.  52. — Abies  magniflca,  lower  branch. 

end  of  August,  and  during  September  they  break  up  and  liberate  the  seeds.  At 
maturity  they  are  deep  purple,  often  tinged  with  brown,  varying  in  length 
usually  from  about  5  to  7  inches,  or  occasionally  8  to  9  Inches  long,  by  about 
2f  to  3i  inches  in  diameter.    The  large-winged  seeds  (fig.  53,  a) are  dark  brown, 
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with  shiny,  purplish  rose-colored  wings.  Seed-leares  are  9  to  13,  usually  12, 
about  five-eighths  of  an  inch  long  and  bluntly  pointed.  Wood,  one  of  the  tluree 
heavy  fir  woods,  is  about  a  pound  heavier  per  cubic  foot  <dry)  than  that  of 
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Fig.  53. — Abies  tnagniflca:  a,  seed. 

noble  fir.  It  is  soft  but  firm,  rather  brittle,  straight,  and  usually  fine-grained. 
Considerably  more  durable  in  an  unprotected  state  than  wood  of  any  of  the 
other  native  firs.    It  Is  yellowish  brown,  with  a  reddish  tinge.    The  commercial 
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TSliie  of  tliiB  wood,  in  its  better  grades,  is  yet  to  be  determined.  Firmness  and 
good  working  qualities  must  render  it  useful  for  a  number  of  the  purposes  to 
whloh  pine  is  put,  while  its  clean  trunks  would  yield  saw  timber  of  the  best 
f6niL 

LoNQBTXTT. — It  appears  to  be  rather  long-liyed,  but  much  fuller  investigations 
are  required  to  establish  age  limits.  Trees  from  20  to  36  inches  in  diameter 
are  from  225  to  370  years  old.  Very  large  trees  would  certainly  show  much 
greater  ages.  The  differences  to  be  brought  out  in  the  longevity  of  this  fir  as  it 
ffwws  <m  high  eizpoaed  slopes  and  as  it  exists  in  lieavler  forests  of  lower  and 
more  protected  locations  are  likely  to  be  most  interesting  and  profitable  contri- 
butions. 

The  so-called  Shasta  red  fir  {Ahies  magniflca  slMstensis  Lemmon,  fig.  54)  is 
a  form  of  the  ordinary  red  fir  discovered  and  described  in  1890  o  by  Prof.  J.  G. 
Lemmon.  In  every  way,  except  in  the  form  and  protrusion  of  its  cone-scale 
bracts,  and  in  the  usually  shorter  full  form  of  the  cones,  this  tree  is  identical 
in  appearance  with  the  type  species.  Moreover,  the  habits  of  the  two  trees 
are  the  same;  In  fact,  may  be  standing  side  by  side.  The  exact  range  and 
occurrence  of  this  tree  has  not  been  fully  worked  out  Following  its  first  de- 
tection on  Mount  Shasta,  California,  it  was  found  on  the  coast  and  cross  ranges 
of  northern  California,  and  also  on  the  Cascade  Mountains,  Oregon.  Later  it 
was  observed  by  the  writer  on  the  divides  of  Kaweah  River  watersheds  and 
elsewhere,  far  south  of  Shasta,  in  the  southern  Sierras.  The  distinction  of  these 
trees,  possibly  so  far  as  is  now  known  only  by  the  cones,  is  of  no  importance 
from  the  forester's  standpoint 

KANOB. 

High  mountain  slopes  and  ridges  from  southern  Oregon  and  northern  California  south- 
ward oyer  west  side  of  Sierras. 

Orsgon. — Southern  Cascades  northward  to  mountain  south  of  Davis  Lake  (lat.  48" 
85') ;  west  slope,  at  5,200  to  8,800  feet;  east  slope  (here  extending  2  to  6  miles  down 
from  summit),  at  6,000  to  8,800  feet.  On  Umpqua-Rogue  River  Divide  and  Sisklyous 
from  Siskiyou  Peak  westward,  but  absent  from  coast  ranges,  Klamath  Gap,  and  ridges 
of  upper  Klamath  River  Basin. 

California. — Northern  part  and  southward  in  coast  ranges  to  Lake  County;  also 
throughout  Sterras,  and  chiefly  on  west  side.  In  northern  part  of  State  eastward  to 
mountains  north  of  Mount  Shasta  between  Shasta  Valley  and  Butte  Creek;  here  it 
occurs  on  Mount  Pomeroy,  at  7,000  to  7,500  feet,  on  summit  of  Ooosenest  Mountain, 
ridge  east  of  Butte  Creek,  Glass  Mountain,  at  point  14  miles  south  of  Tule  Lake  at  6,700 
tu  7.500  feet,  and  probably  into  Modoc  County.  Mount  Shasta  National  Forest,  generally 
at  6,000  to  8,000  feet.  Locally  noted  on  Scott  Mountains ;  Mount  Eddy ;  Mount  Shasta, 
at  6,500  to  7,500  feet — sometimes  to  8,900  feet.  Westward  In  Siskiyou  County  to  Marble 
Mountain  ridge  (west  of  Scott  Valley),  where  it  occurs  on  east  slope  at  5,000  tu  5,700 
feet  on  Salmon  Summit  west  of  North  Fork  of  Salmon,  Trinity  Summit  on  boundary 
between  Siskiyou  and  Humboldt  counties — ^here  on  west  side  above  4,800  feet.  Klamath 
National  Fbrest,  above  6,000  feet.  Highest  summits  In  Trinity  National  Forest,  between 
5,000  and  8,000  feet ;  sometimes  down  to  4,000  feet,  a£d  common  on  Canyon  Creek  near 
lakes  and  on  higher  parts  of  Yola  Bull  Ridge.  Throughout  Stony  Creek  National  Forest 
(Coast  Range)  on  Sanhedrln  range  southward  to  Fine  Mountain,  at  about  5,000  to 
7,000  feet;  abundant  on  St.  Johns,  Iron,  and  Hull  mountains  and  headwaters  of  Grind- 
stone Creek,  Black  Buttes,  and  Snow  Mountain,  at  7,000  feet.  Lassen  Peak, 
Plumas,  and  Diamond  Mountain  National  forests  have  scattered  bodies  above  6,000 
feet;  south  side  of  Lassen's  Peak,  above  5,500  feet.  Northern  Sierras,  commonly  on 
west  slope  at  4,800  to  7,000  feet;  eastward  to  Grizzly  Mountains  and  on  east  slope  to 
Smithneck  Creek  and  Sardine  Valley.  Locally  noted  in  Plumas  County  at  Bucks  Valley ; 
Orlaily  Mountains  and  southward  to  Penman  Peak;  Spanish  Creek  Ridge;  South  side 
Frenchman's  Hill  and  westward  to  Walker  Plain.  Sierra  County,  Yuba  Pass  and  east- 
ward down  to  5,800  feet  (west  of  Sierra  Valley)  to  Sardine  Valley  and  Smithneck  Can- 

•It  Is  suspected  that  this  tree  was  distinguished  by  Carrl^re  as  early  as  1867,  but  It 
Is  Impossible  to  be  sure  now  that  his  description  refers  to  this  tree. 
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yon,  and  westward  to  Bassett  Road  House  at  5,200  feet ;  Crystal  Peak  (east  of  Trnckee 
River).  Nevada  and  Placer  counties:  Both  sides  of  Sierra  range  in  Donner  Lake  region 
from  Donner  Lake  (east  slope)  to  Cisco  (west  slope)  ;  Mount  Pluto,  south  of  Truckee 
River;  shores  of  Lake  Tahoe  down  to  6,200  feet;  high  areas  west  of  Summit  City  and 
westward  nearly  to  Snow  Point,  and  southward  on  divide  between  South  and  Middle 
forks  of  Yuba  River  to  North  Fork  of  American  River,  following  divide  between  North 


Fio.  54. — Ahi€8  magniflca  shastensis:  a,  seed. 


and  middle  forks  of  American  River  nearly  to  Red  Point.  Reported  in  Washoe  Moun- 
tains near  Reno,  Nev.  Eldorado  County:  From  Tallac  southward  to  (^rass  .Lake 
Valley,  chiefly  above  7,000  feet,  and  from  summit  (7,500  feet,  southwest  Qf. Tallac) 
down  10  miles  to  Echo  (5,500  feet).  Central  Sierras  (Stanislaus  National  Forest), 
at  6,000  to  8,500  feet.  Calaveras  County,  North  Fork  of  Stanislaus  River  to  west 
of    Bloods.     Tuolumne    County:  From    between    Cold    Spring    and    Eureka    Valley,    at 
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6,200  feet,  eastward  to  summit ;  Tuolumne  Meadows,  up  to  9,000  feet ;  Lambert 
Dome ;  White  Mountain ;  Mount  Conness ;  near  Lookout  Knob ;  ridge  between  Ding- 
ley  and  Delaney  creeks ;  near  Lake  Tenaya  and  Cathedral  Lakes ;  Tioga  Road  from  6,800 
feet  (in  Long  Gulch,  3  miles  east  of  Aspen  Meadows)  to  Tuolumne  County.  Southern 
Sierras  southward  to  headwaters  of  Kings,  Kaweah,  Tule,  and  North  Fork  of  Kern 
' rivers.  Mariposa  County:  North  and  northeast  of  Yosemite  Valley,  at  9,000  feet  and  up ; 
Cathedral  Lakes  and  southward  nearly  to  Little  Yosemite;  north  rim  of  Yosemite  Val- 
ley (near  top  of  Yosemite  Falls)  down  to  7,000  feet,  and  thence  northward  to  Tioga 
Road  which  it  follows  eastward  from  Porcupine  Flat  (8,100  feet)  to  ridges  west  of  Lake 
Tenaya  tributaries ;  Belknap  Mountain  (head  of  East  and  Middle  Tule  rivers)  ;  Freeman 
Creek  (tributary  of  Kern  River)  ;  head  of  East  Fork  of  Middle  Fork  of  Tule  River; 
throughout  divide  between  lower  Kern  River  and  Deer  Creek  and  White  River  (affluents 
of  Tulare  Lake)  above  6,000  feet,  reaching  southern  limits  at  about  Fish  Creek  (tribu- 
tary South  Fork  Kern  River),  latitude  SO**  10',  and  head  of  Poso  Creek  (tributary 
Tulare  Lake  and  In  sec.  11  to  14,  T.  26  S.,  R.  31  E.,  lat.  35**  40'). 

The  range  of  Al}i€8  magnifica  shastensis  is  imperfectly  knowA^'^t  present 
this  tree  is  known  to  inhabit  the  range  given  for  the  species  from  lil^unt  Shasta 
northward,  while  it  occurs  with  the  species  in  Scott  Mountains,  on  Mount  Eddy, 
*  and  in  Trinity  and  Stony  Creek  National  forests.  South  of  this  it  is  found  at 
several  points  in  Fresno,  Tulare,  and  Kern  counties.  Locally  noted  in  this 
region  by  the  writer  at  Alta  Meadow  (near  southeastern  border  of  Sequoia 
National  Park).  Further  careful  observations  of  fruiting  trees  are  expected 
to  yield  a  wider  and  more  connected  occurrence  of  this  form. 

OCCUBRENCE.** 

Tree  of  high  elevations,  often  well  up  to  timber  line.  Lower,  protected,  gentle  monn- 
tain  slopes  about  meadows,  to  steep,  exposed,  windswept  ones  near  high  divides  and 
crests;  also  in  cool,  sheltered  ravines,  gulches,  and  high  rolling  mountain  plateaus. 
Prefers  north  and  east  exposures  to  drier  and  warmer  south  exposures;  in  such  regions 
confined  mostly  to  available  moist,  cool  sites.  Usually,  and  of  largest  size,  on  moist, 
porous,  sandy  or  gravelly  loam  soils ;  but  grows  in  very  rocky,  poor  situations  with 
little  soil ;  poverty  of  soil  and  moisture  produces  small  or  stunted  trees. 

In  large  pure  and  nearly  pure  stands  below  timber  line  and  above  white  fir  belt ;  often 
in  pure  small  stands  at  timber  line.  At  upper  limit,  generally  with  black  hemlock, 
lodgepole  pine,  and  western  white  pine.  In  northern  California  and  southern  Oregon, 
with  yellow  pine,  sugar  pine,  and  Douglas  fir  at  lower  levels;  in  Sierras  at  lower  limit, 
commonly  with  white  fir,  which  it  replaces  often  abruptly  at  white  flr*s  upper  limit. 
Toward  upper  limit,  where  it  mingles  with  western  white  pine,  lodgepole  pine,  and  black 
hemlock,  the  latter  grows  mainly  in  gulches  and  ravines,  lodgepole  pine  on  borders  of 
meadows;  lakes,  and  moraines,  and  western  white  pine  (generally  scattered),  while  inter- 
spersed among  all  are  frequent  groups  and  small  areas  of  dense  pure,  or  nearly  pure, 
stands  of  this  fir. 

Climatic  Conditions. — Climate  of  region  with  comparatively  short,  intensive  growing 
season,  and  long  cold  period  of  rest  and  precipitation.  Average  annual  precipitation, 
about  30  to  50  Inches ;  considerable  snow,  which  in  some  parts  of  Sierras  is  over  20  feet 
deep  and  covers  ground  from  November  to  June.  In  many  parts  of  its  range  snowfall  is 
much  less,  or  melts  before  becoming  very  deep.  Winter  temperature,  rarely  falls  to 
zero;  summer  temperature,  not  excessive  (probably  not  over  80**  F.)  during  day,  with 
cool  and  generally  humid  nights.  Frost  liable  to  occur  at  any  time  during  growing  sea- 
son at  higher  levels  In  range ;  usually,  however,  not  until  late  in  August. 

Tolerance. — Only  very  moderately  tolerant  of  shade  at  any  period ;  much  less  tolerant 
than  white  fir,  incense  cedar,  and  Douglas  fir ;  very  similar  to  noble  fir  in  light  require- 
ment. Rarely  to  any  extent  in  intermediate  or  subordinate  positions ;  nearly  always  in 
stands  of  equal  age,  which  favor  overhead  light.  Endures  but  little  side  shade,  as  shown 
by  long,  clean  trunks  universal  in  close  stands  and  common  in  rather  open  stands.  Tol- 
erance appears  to  -vary  with  soil,  moisture,  and  climatic  conditions ;  more  tolerant  under 
best  conditions  for  growth. 

Rbpeoduction. — Prolific  seeder ;  good  seed  years  occur  about  every  two  or  three  years, 
while  some  seed  Is  borne  in  many  localities  every  year.  Seed  production  usually  greatest 
in  open  stands,  and  by  moderately  old  trees.  Seed  of  fairly  high  germination,  but  of 
only  transient  vitality.  Germination  abundant  on  moist  mineral  soil  in  open  or  in  light 
shade ;  less  frequent  or  wanting  on  drier,  thick  duff.  Seedlings  grow  rapidly  In  cool, 
moist,  sandy  soil,  soon  restocking  high  slopes  and  openings  cleared  by  fire  or  storm. 

«  Includes  Ahiea  magnifica  sJiastensis. 
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BSairOIA.     REDWOODS. 

The  trees  composing  the  Sequoia  group  are  of  ancient  origin.  Remains  of  at 
least  two  sequoias,  from  which  our  species  descended,  have  been  found  In  the 
Cretaceous  and  Tertiary  periods,  during  which  time  they  lived  in  the  Arctic 
Zone.  Our  representatives  of  the  genus  are  now  singularly  isolated  and  are 
found  almost  entirely  in  the  coast  mountains  and  Sierras  of  California,  far  from 
their  nearest  relative  on  this  continent — the  bald  cypress  {Tawodium  diatichum) 
of  the  Southern  States.  They  are  the  tallest  and  most  massive  of  our  forest 
trees.  Indeed,  one  of  them  is  easily  the  largest  conifer  in  the  world,  widely  and 
Justly  honored  as  the  most  remarkable  of  trees.  Unlike  many  of  our  other 
cone-bearers,  their  distinguishing  features  remain  unvarying. 

On  account  of  the  restricted  range  of  the  Sierra  species  especially,  mnch  oon- 
cern  has  been  expressed  regarding  the  probable  extinction  of  these  trees.  Great 
and  seemingly  needless  destruction  has  been  wrought  by  fire  and  ax  in  these  for- 
ests of  incomparable  grandeur.  While  it  would  be  a  calamity  to  permit  the 
total  destruction  for  commercial  purposes  of  trees  which  number  their  age  by 
thousands  of  years,  fear  need  not  be  felt  that  these  trees  are  in  danger  of  actual 
extermination  for  want  of  natural  reproduction.  With  protection  against  fires 
they  perpetuate  themselves  indefinitely,  notwithstanding  the  popular  belief  that 
at  least  the  Sierra  sequoia  is  not  reproducing  Itself.  Some  of  these  magnificent 
forests  should  be  preserved  untouched  as  monuments  of  American  respect  and 
love  for  nature's  noblest  legacy.  The  scientific  and  educational  value  of  pre- 
serving them  is  unquestioned.  The  destruction,  for  whatever  end,  of  all  of  the 
great  trees  which  It  has  taken  thousands  of  years  to  produce  could  never  be 
Justified  in  later  years. 

Sequoias  are  evergreen  trees.  The  leaves  are  narrow  and  lance-shaped, 
pointed,  and  arranged  alternately  opposite  and  spreading  in  two  lines  from 
opposite  sides  of  the  branches  (fig.  57),  or  they  are  scale-like,  sharp-pointed, 
and  closely  overlapping  each  other  on  the  branches  (fig.  56).  Leaves  of  this 
type  are  longer,  the  points  spreading  on  young  shoots  (fig.  55)  and  young  trees, 
forming  sprays  somewhat  similar  to  those  of  cedars.  The  leaves  of  each  sea- 
son's growth  remain  on  the  branches  for  three  or  four  years.  Flowers  of  two 
sexes,  male  and  female,  are  borne  each  on  different  branches  of  the  same  tree. 
Both  are  minute  or  small,  rather  inconspicuous,  scaly  bodies  at  the  ends  of 
branchlets  formed  the  previous  year,  and  opening  very  late  in  winter  or  in  early 
spring.  The  cones  are  egg-shaped  bodies  composed  of  closely  packed,  woody, 
persistent,  thick  scales,  and  are  from  about  an  Inch  to  3^  Inches  long  (figs.  56, 
57).  They  ripen  in  one  and  two  seasons,  remaining  on  the  trees  after  opening 
(iate  in  autumn)  and  shedding  their  seeds.  Five  to  seven  seeds,  minute,  brown, 
stiff,  wing-margined  fiat  bodies,  are  borne  closely  packed  beneath  each  scale.  The 
seeds  can  not  be  wafted  more  than  a  short  distance  by  the  wind.  Squirrels 
cut  down  and  bury  thousands  of  the  seed-laden  cones,  from  which,  under  favor- 
able conditions  of  light — ^an  opening  in  the  forest — ^many  seedlings  spring  up. 
Seed-leaves,  4  to  6.  The  bark  of  old  trees  is  enormously  thick,  red-brown,  soft, 
and  separable  in  very  thin  flakes. 

The  purplish,  red-brown  wood  of  the  sequoias  is  light,  very  soft,  straight- 
grained,  and,  except  that  formed  during  the  first  one  or  two  centuries,  fine- 
grained, often  exceedingly  so.  It  is  remarkably  durable  under  all  kinds  of 
exposure,  lasting  for  very  many  years  without  apparent  sign  of  decay.  Its 
great  durability  and  straight  grain  and  the  ease  with  which  it  can  be  split  and 
otherwise  worked  have  long  made  It  desirable  for  many  commercial  purposes. 
Its  huge,  long,  clear  trunks  yield  saw-timber  so  large  that  it  often  requires  to 
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be  split  into  quarter  or  half  logs  before  it  can  be  milled.  Felling  one  of  these 
monster  trees  requires  several  days'  labor  of  two  or  three  expert  men,  and  when 
the  tree  goes  down  its  weight  is  so  enormous  that  not  infrequently  it  Is  so  com- 
pletely demolished  that  not  a  foot  of  saw-timber  is  available.  This  is  true 
mainly  of  the  Sierra  sequoia,  the  wood  of  which,  in  very  old  trees,  is  somewliat 
more  brittle  than  that  of  the  coast  sequoia. 

The  longevity  of  these  trees  is  still  unsettled.  Claims  are  made  that  the 
Sierra  c%)ecies  attains  an  age  of  from  4,000  to  5,000  years.  Many  of  the  largest 
trees  have  been  wholly  or  partly  destroyed,  making  it  difficult  to  obtain  con- 
vincing records.  It  is  safe  to  assert,  however,  that  some  of  the  largest  trees 
are  at  least  4,000  years  old,  while  most  of  the  average  large  trees  now  standing, 
like  many  that  have  been  cut,  are  about  2,000  to  2,500  years  old.  Their  height 
is  from  275  to  350  feet,  or  in  very  rare  instances  calculated  to  be  nearly  400  feet, 
with  diameters  of  from  10  to  18  feet,  or  unusually  of  from  25  to  27  feet. 

Two  distinct  species  are  known.  One  is  confined  practically  to  the  coast 
mountains  and  the  other  to  the  Sierras  of  California.  The  coast  species  extends 
a  few  miles  Into  Oregon. 

Blg^ree. 

Sequoia  toaahingtoniana  (Winsl.)  Sudworth. 

DISTINGUISHING  CHARACTERISTICS. 

What  the  technical  name  of  this  sequoia  should  be  is  still  a  matter  of  disa- 
greement among  authors.  Sequoia  wellingtonia  Seeman  (1855)  was  revived 
in  1896  by  an  eminent  American  tree  botanist  and  again  perpetuated  in  1905. 
Ten  years  agoo  the  writer  proposed  an  older  name,  S,  washingtoniana  (WinsL, 
1854),  later  discussing  fully  the  basis  of  his  decision.^  The  argument  given 
then  has  not  since  been  overthrown,  nor  does  it  seem  likely  to  be,  if  the  evidence 
brought  then  is  Justly  weighed.  The  unsupported  assertion  has,  however,  been 
made  that  Dr.  C.  F.  Winslow's  Tawodium  waahingtonianum,  upon  which 
Sequoia  washingtoniana  is  based,  was  not  technically  published.  But  a  careful 
examination  of  Doctor  Winslow's  statement  (loc.  cit.)  should  certainly  be  con- 
vincing, fortunately,  that  Sequoia  wellingtonia  is  not  entitled  to  stand  for  this 
grandest  of  all  American  forest  trees. 

Barring  actual  specific  differences  which  abundantly  distinguish  the  bigtree 
from  the  redwood,  it  seems  in  general  appearance  to  be  only  a  more  massive 
and  grander  edition  of  the  latter  species.  Its  huge  trunk,  greatly  buttressed 
at  the  base  and  very  deeply  and  widely  furrowed,  bears  much  the  same,  but 
lighter,  cinnamon-red  bark.  Much  larger  ridges  and  deeper  furrows  mark  these 
trunks  than  do  those  of  the  redwood.  The  bark  is  excessively  thick  at  the 
base  of  old  trunks,  often  from  12  to  18  inches  or  more.  It  is  soft,  almost 
spongy,  and  composed  of  fine  fibers,  which  are  constantly  breaking  away 
through  various  agencies — weather,  wind,  and,  not  the  least,  the  Incessant 
climbing  of  red  squirrels.  Except  where  it  has  been  consumed  by  fire,  the 
accumulation  of  ages  of  this  wearing  may  be  seen  alx>ut  the  trunks,  where  it 
has  fallen  in  the  form  of  masses  of  fine  red-brown  bark.  Outer,  unbroken, 
filmy  scales  of  the  bark  are  a  purplish  or  leaden  gray.  Young  trees  from  10 
to  20  inches  in  diameter,  probably  through  the  protection  of  their  limbs,  retain 
this  outer  film  of  bark  and  are  therefore  of  a  much  grayer  tone,  which  Is  the 
color  also  of  the  smooth,  unbroken  bark  of  still  younger  trees.  The  bark  of  the 
branches  of  old  trees  is  the  same  color  and  exceedingly  thin. 

•  See  Bulletfn  14,  DIv.  For.,  U.  S.  Dept.  Agr.,  61,  1807. 
»See  Bulletin  17,  Div.  For.,  U.  S.  Dept.  Agr.,  28,  1898. 
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Dimensions. — ^The  height  and  diameter  of  these  trees  is  popularly  much  over- 
estimated. Ordinary  large  trees  are  al)out  250  or  280  feet  high,  while  excep- 
tionally large  ones  are  from  300  to  330  feet,  with  diameters  of  from  12  to  17 
feet,  or  occasionally  20  to  27  feet  through,  measured  8  to  10  feet  above  the 
greatly  swelled  bases.  Doubtless,  exaggeration  of  actual  dimensions  is  due  to 
inaccurately  measuring  some  of  the  largest  trees  so  as  to  include  the  immense 
basal  buttresses,  which  are  properly  no  part  of  the  trunk's  thiclcness. 

In  youth  the  conspicuously  conical  trunks  are  densely  clothed  to  the  ground 
with  short,  slender  branches  which  curve  and  point  upward  sharply,  forming 
a  broad,  sharp>pointed  pyramid.  In  this  form  it  is  extremely  handsome  and 
graceful.  It  usually  retains  its  long  crown  for  from  200  to  300  years,  except  in 
very  crowded  stands ;  afterwards  the  lower  limbs  gradually  thin  out  and  become 
drooping,  with  a  greater  weight  of  dense  foliage,  as  do  also  the  middle  crown 
branches;  only  the  uppermost  ones  trending  upward.  Later,  and  toward  ma- 
turity, the  great  trunks  are  clear  of  branches,  except  for  a  straggling  branch 
here  and  there,  for  from  80  to  125  feet  or  more.  The  crown  has  then  lost  all 
semblance  to  its  youthful  form,  and  is  a  short,  narrow,  round-topped  dome, 
irregular  in  outline  and  somewhat  open.  The  once  straight  leader  has  died 
and  lost  its  top,  or  the  side  branches  have  overtaken  it  and  together  round  off 
the  crown.  All  of  the  branches  have  become  enormously  large,  crooked,  and 
bent,  some  drooping  and  others  horizontal,  and  all  bearing  dense  masses  of  deep 
blue-green  foliage.  The  leaves  (flg.  56),  sharp  pointed,  longer,  and  more  spread- 
ing at  their  points  on  stouter  main  stems  (fig.  55),  overlap  each  other,  covering 
the  slender,  drooping  sprays.  The  smaller  twigs  have  shorter  leaves,  and  the 
larger  have  longer  leaves.  Longer,  more  spreading,  but  similarly  arranged, 
keenly  pointed  leaves  are  borne  by  seedlings  from  one  to  several  years  old. 
The  cones  (flg.  56)  are  matured  by  the  end  of  the  second  summer,  when  they  are 
dark  bluish  to  olive  green.  They  open  slowly  during  early  autumn,  the  thick 
stiff  cone  scales  parting  only  little,  but  sufficiently  to  liberate  tlie  thin,  pale 
brown,  winged  seed  (fig.  56,  a).  About  4  to  6  seeds  are  borne  under  each  cone 
scale.  Purplish  grains  of  rosin-like  substance  fall  from  among  the  dried-out 
cone  scales,  and  impart  a  deep  purple  to  water,  as  do  also  the  cones  themselves. 
This  substance  contains  70  per  cent  of  tannin,  and  is  in  this  and  other  respects 
the  same  as  that  frequently  found  exuded  in  hard  masses  in  the  burned  hollows 
of  the  trunks  of  these  trees.  Upon  drying,  after  which  most  of  the  cones  fall, 
the  cones  are  dull  yellowish-brown,  the  inner  portions  of  the  scales,  red-brown. 
The  minute  narrowly  winged  seeds  are  not  Iwrne  far  from  the  parent  tree. 
Thousands  of  ripe  cones  are  cut  down,  just  before  they  open,  by  indefatigable 
little  pine  squirrels.  These  are  buried  for  winter  food,  many  at  the  base  of  the 
parent  When  fire  and  storm  or  the  ax  lay  the  parent  low,  some  of  these  seeds 
spring  up  and  replace  it  Seed  leaves,  5,  five-eighths  inch  long,  slender,  and 
pointed ;  scattered,  shorter  but  similar,  leaves  succeed  these,  topped  the  follow- 
ing year  by  sharp  scale-like  leaves  one-fourth  of  an  inch  long.  Succeeding 
growth  has  the  longer  sharp  form  of  adult  leaves. 

Wood  of  the  bigtree  is  brilliant  rose-purple  red  when  first  cut,  later  becom- 
ing more  and  more  dull  purplish  red-brown.  It  is  very  light  (redwood  is 
much  heavier),  brittle,  variable  in  grain  from  coarse  (the  growth  of  the  first 
4O0  or  5(X)  years  or  more)  to  very  fine-grained  (the  later  growth).  It  contains, 
as  does  the  bark,  a  large  amount  of  tannin,  which  doubtless  has  much  to  do 
with  its  remarkable  durability  in  an  unprotected  state.  Prostrate  trunks  lie 
for  centuries  on  the  ground  with  no  sign  of  decay,  except  in  the  perishable 
sapwood.  The  wood  is  widely  useful  for  commercial  purposes,  passing  in  the 
market  as  "  redwood ;  "  though  lighter  and  more  brittle  than  the  coast  redwood, 
it  is  said  to  be  not  less  valuable  for  lumber.   As  already  stated  (p.  139),  so  small 
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a  percentage  of  saw  timber  is  actually  obtained  (25  to  30  per  cent)  in  lumbering 
this  tree  that  it  seems  wantonlj  wasteful  to  lumber  it. 


Fia.  55. — Sequoia  uxuhingioniana. 

Longevity. — Estimates  and  ring  counts  have  placed  the  age  of  this  tree  at 
from  4.000  to  5,000  years.     It  is  doubtful  whether  the  largest  of  the  trees  now 
15188—08 10 
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Standing  are  over  4,000  years,  while  very  many  trees  from  12  to  18  feet  in 
diameter  show  ages  from  1,800  to  2,500  years,  or  in  rare  cases  nearly  3,000. 
Further  studies  of  the  longevity  of  this  tree  are  required.  There  are  abundant 
opportunities  in  the  heavil3'^  lumbered  southern  forests. 

BANGE. 
Central  California. — Scattered  areas  on  west  side  of  Sierras  from  southern  Placer 


County  to  Tulare  County ;  generally  at  elevations  of  from  5,000  to  8.500  feet ;  area 
covering,  nliout  50  square  miles.  The  principal  groves  and  forests  are  as  follows ;  but 
straggling  trees  often  connect  larger  areas,  especially  those  south  of  Kings  River  or 
Converse  Bastn  forest. 


h 
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<1)  North  Qrove:  Near  southern  boundary  of  Placer  County  on  tributary  of  Middle 
Fork  of  American  Rlirer  and  Forest  Hill  Divide,  about  10  miles  east  of  (town)  Michigan 
Bluff  and  Just  inside  of  Tahoe  National  Forest;  6  trees,  at  5,100  feet;  private 
ownership  (?). 

(2)  Calaveras  Chrove:  First  discovered  (1854)  In  Calaveras  County,  on  divide  at  head 
of  Moran  and  San  Antonio  creelcs,  Just  north  of  North  Forlc  of  Stanislaus  River  and  west 
of  Stanislaus  National  Forest,  at  Big  Trees  post-office ;  elevation,  about  4,600  feet ;  60 
acres,  with  about  102  trees;  private  ownership. 

(3)  South  Calaveras  or  Stanislaus  Qrove:  Tuolumne  County,  6  miles  southeast  of  last 
grove  and  southeast  of  North  Fork  of  Stanislaus  River  on  divide  between  Beaver  Creek 
(north)  and  Griswold  Creek  (south — both  tributaries  North  Fork  of  Stanislaus  River), 
at  about  5,000  feet ;   about  1,000  acres,  and  about  1,380  trees ;   private  ownership. 

(4)  Tuolumne  or  Crane  Flat  Grove:  Near  south  boundary  of  Tuolumne  County  in 
Yosemite  National  Park  and  li  miles  northwest  of  Crane  Flat  Station  on  Yosemite  trail 
from  Coultervllle,  between  Tuolumne  and  Merced  rivers ;  about  40  trees ;  also  single  tree 
southwest  between  this  grove  and  Merced  River — exact  location  unknown. 

(5)  Merced  Qrove:  Headwaters  of  Merced  River  near  north  line  of  Mariposa  County 
and  a  few  miles  southwest  of  Tuolumne  Grove ;  less  than  100  trees ;  private  ownership  (  ?). 

(6)  Mariposa  Qrove:  Mariposa  County,  between  Big  Creek  and  South  Fork  of  Merced 
River  (Yosemite  National  Park),  16  miles  directly  south  of  Lower  Hotel  In  Yosemite 
Valley,  and  In  two  bodies  at  5,400  to  7,000  feet ;  northeastern  one,  with  365  trees,  and 
southwestern  one,  with  about  180  trees,  one  of  which  Is  the  celebrated  "  Grizzly  Giant  ;** 
Government  ownership. 

(7)  Fresno  Qrove:  Near  north  line  of  Madera  County  at  head  of  Redwood  Creek 
(branch  Fresno  River,  in  sees.  17  and  18,  T.  6  S.,  R.  22  E.),  about  14  miles  southeast  of 
Clarks ;  2  miles  long  by  1  to  2  wide,  originally  with  about  2,000  ( ?)  trees,  many  of  which 
have  been  cut ;  private  ownership. 

(8)  Dinky  Qrove:  Fresno  County,  on  branch  of  Dinky  Creek  (tributary  North  Fork 
Kings  River,  sec.  35,  T.  10  S.,R.  26  E.),  at  6,800  to  7,300  feet;  50  acres  with  about  170 
trees ;  in  Sierra  National  Forest. 

(9)  Converse  Basin  Forest:  Originally  one  of  largest  south  of  Kings  River ;  between 
latter  stream  and  Mill  Creek  (T.  13  S.,  R.  27  and  28  E.),  6  miles  north  of  Millwood; 
about  10  square  miles;  private  ownership  and  almost  entirely  lumbered. 

(10)  General  Grant  Qrove:  In  General  Grant  National  Park;  about  262  trees,  and 
originally  part  of  Converse  Basin  forest,  partly  Government  and  partly  private  owner- 
ship. 

(11)  Redwood  Mountain  Forest:  A  few  mile  south  of  General  Grant  grove  on  Red- 
wood Creek  (branch  North  Fork  of  Kaweah  River),  covering  about  6  square  miles,  con- 
taining several  thousands  of  trees  and  in  parts  constituting  pure  dense  stands :  consider- 
able part  lumbered ;  private  ownership ;     a  little-known  forest. 

Sequoia  National  Park  contains  following  four  groves,  and  one  large  forest. 

(12)  Dorst  Creek  Groves  (northmost  ones  in  Park),  comprising  two  small  groves  on 
Dorst  Creek  (tributary  North  Fork  Kaweah  River,  In  northwest  part  of  T.  15  S.,  R. 
29  E.),  with  about  766  trees;  Government  ownership. 

(13)  Swanee  River  Qrove:  Small  patch  on  Swanee  River  (branch  Marble  Fork  Kaweah 
River),  in  southeast  part  of  same  township;  contains  about  191  trees;  Government 
ownership. 

(14)  Giant  Forest:  On  Marble  Fork  of  Kaweah  River  near  its  mouth  (T.  15  and  16  S., 
R.  30  E.)  ;  covers  about  10  square  miles,  at  6,500  to  8,000  feet,  and  contains  about  5,000 
trees ;  the  largest  continuous  forest  intact  of  this  species';  its  largest  tree  Is  "  General 
Sherman ;"  Government  and  private  ownership. 

(15)  Redwood  Meadow  Groves:  Two  separate  patches  about  5  miles  east  of  Giant 
Forest,  on  Middle  Fork  of  Kawenh  River  Just  outside  of  Sequoia  National  Park  boundary 
and  near  Granite  and  Cliff  creeks  (branches  of  latter  river)  ;  larger  grove  covers  about 
50  acres  around  and  below  Redwood  Meadow,  with  about  200  trees;  smaller  grove, 
one-fourth  mile  below  Meadow,  covers  a  few  acres  with  about  80  trees ;  a  single  tree 
also  stands  1  mile  north  of  Meadow.     Private  ownership. 

(16)  East  Fork  Forests:  Two  separate  bodies  on  both  sides  of  East  Fork  of  Kaweah 
River  at  Redwood  Creek,  3  miles  west  of  Mineral  King;  northern  one  3  miles  long  and 
half  a  mile  wide,  at  6,500  to  8,000  feet ;  large  part  lumbered ;  southern  grove  one-half 
mile  wide  by  about  one-half  mile  long ;  Government  and  private  ownership. 

(17)  A  numJ)er  of  small  groves,  a  few  miles  west  of  latter  forests,  are  on  tributaries 
of  East  Fork  and  main  Kaweah  River;  they  bear  names  of  streams  on  which  they  stand 
and  comprise  groves  on  Squirrel  Creek,  Mule  Creek,  Squirrel  and  Lake  creeks.  Salt  Creek, 
and  in  Coffee  Pot  Canyon  (Just  west  of  Sequoia  National  Park)  ;   private  ownership. 

(18)  South  Fork  Forest:  On  south  Fork  of  Kaweah  River  Just  within  west  border  of 
Sequoia  National  Park  (in  T.  18  S.,  R.  30  E.)  and  covers  about  one-fourth  of  a  square 
mile. 
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(19)  North  Tule  River  Forest:  Covers  entire  basin  of  this  stream  from  second  west- 
side  tributary  canyon  to  uppermost  east -side  one  <in  north  part  of  T.  19  S.,  R.  30  K.), 
comprising  about  6  square  miles  with  north  edge  Just  within  Sequoia  National  Park ; 
elevation,  5,400  to  8,000  feet ;   large  part  lumbered  and  privately  owned. 

(20)  Middle  Tule  River  Forest:  One  mile  south  of  North  Tule  Forest  on  east  head 
basin  of  Bear  Creelc,  extending  over  high  divide,  also  between  this  basin  and  Middle 
Tule  River  Canyon,  and  over  east  slope  of  latter  stream  (in  T.  10  and  20  S.,  R.  30  and 
31  E.)  ;  covers  an  area  of  about  6  miles  long  by  5  miles  wide,  at  6.000  to  8,000  feet; 
large  part  lumbered;  a  part  of  this  forest,  but  separated  from  it.  Is  the  Silver  Creek 
Grove  of  200  to  250  trees,  on  south  slope  of  Silver  Creek  (tributary  Middle  Tule  River)  ; 
private  ownership. 

(21)  Alder  Creek  Forest:  One-half  mile  southeast  of  Middle  Tule  Forest,  on  Alder 
Creek  (tributary  Middle  Tule  River),  3  miles  long  by  about  one-half  to  1  mile  wide, 
extending  from  head  of  Ross  Creek  northward  along  summit  of  divide  between  Haraie 
Creek  and  Middle  Tule  Canyon  to  head  of  (south)  Alder  Creek,  down  slope  to  within 
about  one-half  to  1  mile  of  Middle  Tule  River;  elevation,  5,700  to  7,000  feet;  private 
ownership. 

(22)  East  Tule  Forest:  About  2  miles  wide  by  3  miles  long,  covering  head  basin  of 
East  Fork  of  Tule  River  (at  Junction  between  T.  20  and  21  S.,  R.  31  and  32  E.),  at 
5,550  to  7,500  feet  elevation ;  main  body  begins  2  miles  above  Nelson's  ranch,  but 
scattered  trees  occur  along  canyon  bottom  to  within  three-fourths  mile  of  latter  ranch ; 
also  detached  grove  of  250  to  300  trees  to  southwest  on  divide  between  Bear  and  Marble 
creeks;  private    ownership. 

(23)  Freeman  Creek  Forest:  On  head  basin  of  Freeman  Creek  (tributary  East  Fork 
of  Tule  River)  about  3  miles  long  by  one-half  mile  wide,  separated  by  narrow  divide 
from   East   Tule   Forest ;  private   ownership. 

(24)  South  Tule  Forest:  Composed  of  two  parts;  one.  In  East  Tule  watershed.  Is 
connected  with  one  In  South  Tule  basin  for  about  11  miles  on  divide  and  also  at  heads 
of  Coy  and  Slate  creeks:  East  Tule  part  extends  from  head  of  Coy  Creek  westward 
to  Deadmans  Creek ;  the  largest  area,  to  west  of  Coy  and  Slate  creeks,  is  about  3| 
miles  long,  and  extends  from  top  of  divide  down  between  East  and  South  Tule  and 
northward  down  north  slope  of  East  Tule  for  about  1  mile;  general  elevation,  6,000  to 
7,600  feet;  South  Tule  part  extends  from  northeast  corner  of  Tule  River  Indian  Reserva-' 
tion  northeastward  4  or  5  miles,  with  a  width  of  2  to  2i  miles ;  elevation,  5,600  to  7,500 
feet ;  private  ownership. 

(25)  Dry  Meadow  Orove. — Small  patch  east  of  Tule  Indian  Reservation,  on  head  of 
Dry  Meadow  Creek  (tributary  Kern  River,  approximately  in  S.  20,  T.  22  S.,  R.  31  E.). 
Government  ownership. 

(26)  Deer  Creek  Orove. — About  30  large  trees. at  head  of  South  Fork  of  Deer  Creek 
(tributary  White  River),  few  miles  cast  of  Deer  River  Hot  Springs  (S.  2,  T.  24  S.,  R. 
31  E.). 

OGCUBBENCE. 

Between  larger  north  groves  there  are  breaks  of  from  40  to  60  miles.  From  the  Kings 
River  forest  southward,  groups  are  less  widely  separated ;  a  broad  belt,  broken  only  by 
deep  canyons,  extends  for  70  miles  to  its  southern  limit  in  the  Tule  River  basins.  Gaps 
between  north  groves  correspond  with  glacier  beds  which  flowed  from  main  high  crest 
of  Sierras  during  the  glacial  epoch.  Existing  growth  Is  on  higher  lands  from  which 
ice  melted  long  before  it  did  in  the  intervening  canyons.  Prefers  slopes,  low  ridges, 
depressions,  and  draws  near  or  on  headwaters  of  streams,  where  soil  moisture  is  present. 
Indifferent  to  exposure,  growing  on  slopes  of  every  aspect.  Prefers  conditions  of  dense 
forest,  occurring  only  rarely  and  of  much  smaller  size  in  exposed  situations.  Depth 
and  quality  of  soil  and  abundant  moisture  are  most  favorable  to  best  growth.  Usually 
in  deep,  porous,  sandy,  or  gravelly  soils  moistened  by  contiguous  streams  or  slope  run- 
off ;  also  grows  well  on  moist,  rocky,  shallow  soils,  but  iess  commonly  on  dry  gravelly 
or  rocky  soils.  With  moisture,  the  condition  of  soil  apparently  has  little  or  no  effect  on 
growth. 

Occasionally  in  pure  stands,  but  usually  in  mixture.  Mostly  with  sugar  pine  and 
white  fir  (with  Douglas  fir  at  north)  ;  westerp  yellow  pine  Is  often  mingled  on  drier 
borders  of  these  forests  and  groves,  as  it  is  also  at  lower  elevations,  where  also  incense 
cedar  is  a  very  common  associate.  From  a  pure  stand,  big  trees  may  form  the  prin- 
cipal part  of  the  forest  (as  in  larger  areas),  or  they  may  (as  In  smaller  groves)  make 
up  only  a  small  percentage  of  stands.  At  higher  levels  white  fir  is  often  the  only 
associate. 

Climatic  Conditions. — The  habitat  of  bigtree  Is  cooler  and  drier  than  that  of  red- 
wood. At  Summit,  situated  some  distance  north  of  its  range,  at  an  elevation  of  7,000 
feet,  the  temperature  occasionally  falls  to  —12"  F.  and  never  exceeds  UK)*'.     Throughout 
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its  range  the  precipitation  varies  with  Increase  in  altitude  and  for  dry  and  wet  years 
from  about  18  to  over  00  inches.  At  high  altitudes  the  snowfall  is  often  very  heavy. 
At  Summit,  an  annual  snowfall  of  nearly  700  inches,  equivalent  to  70  inches  of  rain, 
has  been  reported.  The  winters  are  long  but  mild,  and  the  flowering  and  pollination  of 
bigtree  take  place  as  early  as  February  or  March,  although  spring  does  not  commence 
until  considerably  later.  The  climate  varies  little  with  latitude,  because  as  bigtree  ex- 
tends southward  it  grows  at  Increasingly  higher  elevations. 

Tolerance. — Tolerant  of  but  little  shade  at  any  stage ;  for  vigorous  growth,  abundant 
overhead  light  required  from  the  start.  Endures  more  shade  during  early  youth  than 
in  old  age,  when  crowns  are  always  in  full  light.  Under  dense  shade  young  plants  grow 
very  slowly,  and  have  sparse  foliage,  flat  crowns,  and  a  gnarly  habit,  showing  need  of 
light.  Such  trees,  however,  often  survive  for  a  number  of  years,  recovering  slowly  with 
light.  General  absence  of  reproduction  in  all  but  openings  in  forest  and  in  open  ground 
adjacent  to  seed  trees  shows  clearly  that  light  is  a  most  important  factor  in  early  life. 
Endures  considerable  side  shade;  close  stands  of  trees,  20  to  30  years  old,  often  retain- 
ing branches  to  ground,  while  in  full  light  they  are  kept  many  more  years. 

Rbpboduction. — An  abundant  seeder  at  short  intervals,  with  -specially  heavy  seed 
years;  some  seed  usually  borne  annually  In  parts  of  range.  Seed  of  moderately  high 
rate  germination,  with  persistent  vitality.  Open-grown  trees  may  bear  seed  sparingly 
when  18  or  20  years  old.  Seed  production  in  forest,  much  later;  mainly  when  from 
150  to  200  years  old.  Seeds  are  scattered  in  late  fall  and  early  winter.  Lightness  of 
seed  permits  restocking  of  open  ground  for  several  hundred  yards  from  mother  trees. 
Germination  mainly  and  best  on  exposed  mineral  soil ;  seedlings  rare  or  wanting  on  heavy 
litter,  which  they  can  not  penetrate.  Reproduction  generally  best  on  burned  areas,  where 
fire  has  cleared  off  litter,  and  exposed  mineral  soil,  or  even  after  light  ground  fire  has 
left  a  layer  of  ashes  or  charcoal.  Heavy  stocking,  which  occurs  only  under  such  condi- 
tions, often  amounts  to  2,500  seedlings  per  square  rod.  Dense  snowbrush  common  on 
burns  does  not  prevent  growth  of  bigtree  seedlings.  Usually  seeded  before  the  brush 
comes  in,  seedlings  grow  slowly  through  It.  Thrifty  sapling  stands  are  frequent  over 
this  brush.  Seedlings  grow  rapidly  in  clearings,  under  full  light,  sometimes  reaching 
6  feet  in  as  many  years,  the  greater  part  of  which  is  attained  during  the  third  and  fourth 
years.  Such  open-grown  seedlings  begin  to  branch  vigorously  from  the  first  year,  and 
•  assume  the  characteristic  pointed  form  of  rapid  growth. 

Biedwood. 
Sequoia  sempervirens  (Lamb.)  Endllcher. 

DISTINGUISHING  CHARACTERISTICS. 

The  dark  cinnamon-brown,  ^ayish  tinged  trunks  of  redwoods  are  more  or  less 
buttressed  at  their  bases  and,  as  a  result,  are  often  marked  with  corresponding 
rounded  ridges  and  broad  hollows.  The  trunk  is  full  and  round  higher  up,  and 
has  a  gradual  taper  throughout  Average  large  trees  are  from  190  to  280,  some- 
times 300,  feet  high,  and  from  8  to  12  feet  or  occasionally  12  or  15  feet  in  diam- 
eter. Exceptionally  large  trees  are  325  or  350  feet  high  and  18  or  20  feet  in 
diameter  at  a  height  of  from  8  to  12  feet  above  the  greatly  swelled  base.  Old 
trunks  are  clear  of  branches  for  50  or  60  feet  in  open  stands  and  for  80  or  100 
or  more  feet  in  dense  forests.  The  crowns  of  young  trees  from  10  to  15  inches 
in  diameter  are  narrowly  conical,  and  extend  nearly  or  quite  to  the  ground.  The 
slender,  short  lower  crown  branches  droop  with  a  downward  ^urve,  while  above 
the  middle  the  branches  gradually  trend  more  and  more  upward.  On  larger 
trees  In  close  stands  the  lower  limbs  are  shaded  out,  leaving  a  very  short,  round- 
topped  or  sometimes  a  flat-topped  crown.  The  few  branches  on  such  trees,  now 
long  and  thick,  stand  out  rigidly  from  the  trunk,  drooping  slightly — ^at  the  top 
not  at  all — ^forming  a  very  open  head.  Bark  of  old  trunks  is  from  8  to  10  or 
even  12  inches  thick  at  the  base^  of  the  trees,  and  it  Is  very  deeply  and  widely 
furrowed  and  ridged.  The  leaves  (fig.  57)  are  flat,  sharp-pointed,  stiff,  of 
unequal  lengths  (one-third  inch  to  about  1  inch)  on  the  same  twig.  On  side 
twigs  of  lower  branches  and  on  young  saplings  the  leaves  stand  out  in  two 
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lines  on  opposite  sides  of  the  twigs,  while  on  the  main  stem  of  these  branches 
they  vary  in  length  down  to  short  scale-like  forms  and  occur  in  several  lines, 
sometimes  closely  pressed  to  the  branch.  A  conspicuous  feature  of  these  leaves 
is  their  habit  of  clinging  to  the  branches  for  one  or  two  years  after  they  are 
dead,  when  they  are  pale  dull  brown.  These  leaves  occur  irregularly  on 
branches,  though  they  are  most  common  on  the  top  branches  of  mature  trees, 
particularly  in  exposed  sites.  The  foliage  is  a  bright,  deep  yellow-green ;  that 
of  each  season's  growth  remains  on  the  tree  about  three  or  four  years.  Cones 
(fig.  57),  which  mature  in  one  year,  are  ripe  early  in  September.  They  open 
and  shed  their  seed  slowly,  and  remain  on  the  trees  several  months  afterwards. 
The  seeds  (fig.  57,  6),  about  4  or  5  of  which  are  borne  under  each  cone  scale, 
are  pale  russet-brown.  Seed  leaves,  usually  5 ;  very  slender,  pointed,  and  about 
seven-eighths  of  an  inch  long.  Seedlings  produce  similar  scattered  spreading 
leaves  for  several  years  before  assuming  the  adult  foliage.  Wood  (about  the 
weight  of  white  pine),  several  pounds  heavier  per  cubic  foot  than  that  of  the 
bigtree.  It  Is  very  soft,  moderately  fine-grained,  but  variable  from  fine  to 
coarse,  exceedingly  brittle,  and  a  purplish,  clear  red-brown  in  color.  It  is  of 
the  first  commercial  Importance  on  account  of  its  great  durability  without  pro- 
tection, the  ease  with  which  it  is  worked,  and  the  large  sizes  of  clear  lumber 
obtainable. 

Longevity. — Very  long-lived,  but  greatest  age  undetermined.  On  account  of 
the  extensive  lumbering  in  the  past,  followed  by  fire,  age  records  of  very  large 
trees  have  not  been  obtained.  Probably  not  as  long-lived  as  the  bigtree.  A  tree 
20  feet  in  diameter  and  350  feet  high  showed  an  age  of  1,000  years.  Another 
tree  21  feet  in  diameter  was  1,373  ^  years  old. 

RANGE. 

From  southwestern  corner  of  Oregon  southward,  from  10  to  30  miles  inland,  through 
California  coast  region  to  Salmon  Creek  Canyon  (12  miles  south  of  Punta  Gorda)  in 
Monterey  County.  Generally  from  near  sea-level  to  about  2,500  feet  elevation,  and 
mainly  on  seaward  side  of  coast  mountains  within  the  fog  belt 

Obbgon. — Three  groves  In  southern  Curry  County ;  two,  aggregating  2,000  acres,  on 
northwestern  side  of  Chetco  River,  6  and  12  miles  from  Its  mouth,  a  third  grove,  farther 
south,  on  Wlnchuck  River  only  a  few  miles  from  sea  and  very  near  California  line. 

California. — Northmost  large  forest  is  on  Smith  River  (Del  Norte  County)  and  its 
tributary  Rowdy  Creek,  from  which  a  nearly  unbroken  bolt  extends  southward.  Klamath 
National  Forest  only  on  Goose  Creek  (T.  14  N.,  R.  2  E.).  At  north  end  of  Del  Norte 
County  belt  is  only  5  to  6  miles  wide,  between  which  and  the  sea  there  is  a  belt  3  miles 
wide,  mainly  of  Sitka  spruce  and  Douglas  fir.  But  south  of  Crescent  City,  redwood 
comes  within  a  mile  of  coast'  and  the  belt  widens  to  6  or  7  miles,  continuing  thus  to 
Klamath  River  Valley,  up  which  it  goes  for  20  miles;  immediately  south  of  this  valley 
the  belt  becomes  10  to  12  miles  wide  and  so  continues  until  reaching  Humboldt  Bay, 
where  it  narrows  to  a  width  of  about  7  miles,  extending  oast  to  3  miles  east  of  Korbel. 
and  recedes  from  the  coast  2  or  3  miles.  Southward  from  Humboldt  Bay  it  continues 
receding  from  coast,  until,  at  Eel  River,  the  belt,  here  about  15  miles  wide,  is  15  miles 
or  more  from  the  sea.  In  southern  Humboldt  County  (T.  3  S.,  R.  3  E.,  Humboldt  meri- 
dian) the  belt  end^  in  a  tapering  point  about  7  miles  southwest  of  Bel  River.  For 
about  15  miles  redwood  is  absent,  but  at  north  boundary  of  Mendocino  County  the  belt 
begins  again,  close  to  sea,  and  continues  about  8  miles  wide  to  a  point  opposite  Westport, 
where  it  extends  eastward  1(T  miles  from  that  town,  and  at  a  point  15  miles  north  of 
Mendocino  widens  to  about  20  miles,  reaching  inland  to  Deep  Creek  (opposite  WiUits)  on 
east  slope  of  coast  mountains.  It  continues  thus,  with  gaps  on  the  divide,  until  Sonoma 
County  is  reached,  here  contracting  to  10  or  12  miles  in  width,  on  Russian  River  extend- 
ing east  to  Forestville,  and,  much  broken,  0nally  ceases  about  opposite  Santa  Rosa. 
Through  Marin  County  redwood  appears  only  in  groves  and  in  ravines,  but  extends 
eastward  to  Napa  Valley  and  over  Howell  Mountain  (toward  Pope  Valley),  here  reaching 
its  most  eastern  limit,  more  than  30  miles  from  the  sea.     In  Mount  Diablo  range,  only  on 
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Redwood  Peak  in  Oakland  Hills ;  but  south  of  San  Francisco,  on  seaward  coast  range, 
covers  crest  and  west  slope,  mixed  with  I>ougla8  fir  and  other  trees,  extending  southward 
through  Santa  Cruz  Mountains.  Ceases  for  a  few  miles  around  Monterey  Bay,  but  in 
Santa  Lucia  Mountains  (Monterey  County)  occurs  in  canyons  chiefly  on  seaward  side  of 
range  at  altitudes  from  sea-level  to  3,000  feet  (the  largest  trees  growing  In  Little  Sur 
River  Basin,  near  Pico  Blanco),*  extending  south  to  Salmon  Creek  Canyon  (12  miles 
south  of  Punta  Gorda,  lat.  35**  50'),  the  southern  limit. 

OCCCJBBENCE. 

Best  stands  and  all  pure  stands-  on  protected  flats  and  benches  along  larger  streams, 
sheltered,  moist  coastal  plains,  river  deltas,  moderate  west  slopes  and  valleys  opening 
toward  sea.  At  higher,  more  exposed  levels,  where  it  Is  drier,  and  on  steeper  slopes 
growth  is  smaller  and  gradually  gives  way  in  mixture  to  less  exacting  species.  In  north, 
often  on  east  slopes,  but  in  south  restricted  to  west  side  of  coast  range.  Very  exacting 
in  requirements  as  to  soil  moisture ;  prefers  deep  to  shallow  soils,  and  grows  better  in 
fresh,  well-drained  soils  than  in  wet  ones.  Sandstone  prevails  in  range,  and  soU  is 
clayey  to  sandy  (greasy  when  wet),  yellowish,  and  capable  of  holding  much  water. 
Sandy  to  clayey  loam  soil,  even  on  steep  slopes,  usually  of  fair  depth  and  of  good  compo- 
sition. Boggy  soils  near  mouths  of  streams  are  not  suitable,  such  localities  being  mainly 
given  over  to  an  irregular  forest  of  Sitka  spruce,  grand  fir,  Port  Orford  cedar,  and 
hardwoods. 

Relatively  small  part  (less  than  50  square  miles)  of  redwood  forest  is  pure  growth. 
This  is  dense,  and  with  little  undergrowth  except  moss  and  small  herbaceous  plants. 
Greater  part  (about  1,800  square  miles)  a  mixture  of  redwood  (50  to  75  per  cent), 
Douglas  fir  (most  abundant  associate  everywhere  except  on  damp  places),  tanbark  oak, 
grand  fir,  western  red  cedar,  western  hemlock,  and  madrofia ;  Douglas  fir  and  tanbark  oak 
characteristic  on  upper  slopes  and  hemlock  on  lower.  Steep  slope  and  uneven  height 
of  different  species  make  this  an  open  forest,  and  except  where  fires  are  frequent  there  is 
a  dense  undergrowth  of  huckleberry,  salal,  Oregon  grape,  thlmbleberry,  and  ferns."  On 
rich  river  flats  scattered  Sitka  spruce,  Port  Orford  cedar,  western  hemlock,  and  grand 
fir  are  occasionally  mingled.  Pacific  yew,  California  torreya,  California  laurel,  cascara 
buckthorn,  red  alder,  knobcone  pine,  and  Gowen  cypress  are  also  more  or  less  associated, 
but  hold  only  occasional  sites  against  the  climatically  more  favored  redwood. 

Climatic  Conditions. — Closely  confined  to  humid  region  subject  to  frequent  and  heavy 
sea  fogs ;  trees  outside  this  influence  are  scattered  and  small.  Fogs  conserve  moisture 
in  soil  and  in  trees  by  checking  evaporation  and  transpiration  from  trees.  In  the  red- 
wood forest,  therefore,  soil  and  air  are  typically  moist.  Temperature,  rarely  below  15" 
or  above  100®  ;  annual  average  from  50"  to  60"  F.  Annual  precipitation,  between  20 
and  60  inches,  mainly  as  winter  rains.     Snow  lies  on  tops  only  of  highest  ridges. 

ToLBEANCB. — Moderately  tolerant  of  shade  except  in.  early  youth ;  even  then  shade 
is  not  required,  most  rapid  growth  being  in  full  light.  Has  marked  characteristics  of 
intolerant  trees;  a  thin  open  crown,  rapid  loss  of  side  branches,  and  the  eager  bending 
of  crowns  toward  openings  in  crown  cover ;  seedlings  not  able  to  come  up  in  shaded 
places.  Yet,  despite  this,  forms  the  densest  of  forests.  Stump  sprouts  often  exist  under 
the  densest  shade  for  one  hundred  years,  growing  very  slowly  In  diameter  during  this 
"time,  but  recovering  completely  and  growing  rapidly  when  released  from  suppression. 
This  tolerance  of  sprouts  Is,  however,  peculiar  to  trees  on  moist  bottoms,  which  endure 
so  much  shade  that  other  species  are  usually  driven  out.  On  drier  hills,  with  more  light, 
redwood  generally  gives  way  to  the  less  tolerant  Douglas  fir  and  other  drought-enduring 
trees. 

Reproddction. — Fairly  prolific  seeder.  Very  small  percentage  (15  to  25  per  cent)  of 
seed  perfect ;  hence  exceedingly  low  rate  of  germination  ;  vitality  moderately  persistent. 
Sparsely  reproduced  by  seed,  but  very  abundantly  by  sprouts  from  old  or  young  stumps, 
root  collar,  and  (suckers)  roots.*  Sprouts  grow  very  rapidly,  are  long-lived,  and  pro- 
duce large  trees  of  good  form.  Seedlings  grow  more  slowly  than  sprouts  and  require 
more  light. 

•Redwood  forests  yield  10,000  to  75,000  board  feet  per  acre,  or  very  exceptionally 
400,000  feet,  while  over  a  million  feet  have  been  cut  per  acre. 

*  Redwood  is  about  the  only  conifer  whose  reproduction  by  sprouts  is  of  commercial 
importance.  The  Sierra  bigtree  sprouts  vigorously  from  tall  broken  stubs  (not  from 
stumps  or  roots)  and  thus  repairs  its  broken  crown.  A  number  of  pines  produce  ephem- 
eral stump  sprouts,  while  some  of  the  Junipers  produce  persistent  collar  sprouts  after 
cutting  and  fire. 
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LIBOCEDBTTS. 

Trees  of  this  group  are  characterized  by  their  conical  trunks,  their  thick 
bark,  and  the  very  strong  but  pleasant  odor  of  their  light,  soft,  straight- 
grained,  durable  wood.  The  small  scale-like,  pointed  leaves  (of  adults)  are 
evergreen ;  those  of  each  season's  growth  remain  on  the  tree  four  or  five  years. 
They  overlap  each  other  closely;  much  flattened  on  short  side  branchlets,  but 
rounded  on  the  larger  main  stems.  The  branchlets  are  arranged  In  one  plane, 
forming  a  flat  spray.  Seedling  leaves  are  scale-jlke,  sharp-pointed,  and  spread- 
ing. All  of  the  leaves  are  characteristically  arranged  In  pairs,  each  pair  placed 
on  the  branch  at  right  angles  to  the  preceding  pair.  The  leaves  are  also  distin- 
guished by  their  long  bases,  which  extend  down  the  branch.  Male  and  female 
flowers  at  the  end  of  branchlets  formed  the  preceding  year  are  borne  either  on 
different  twigs  of  the  same  branch  (native  Lihocedrus)  or  on  different  trees. 
The  smajl  cones,  which  mature  in  one  season  and  hang  down  from  the  branches, 
are  composed  of  3  pairs  of  scales  (practically  of  only  2) — one  very  short  pair 
and  one,  the  largest  pair,  forming  most  of  the  cone's  body  and  Inclosing.  1  or  2 
winged  seeds  on  each  of  Its  scales ;  the  third  pair  Is  formed  into  a  central  flat, 
thick,  woody  wall,  upon  each  face  of  which  the  seed-bearing  scales  clasp.  The 
seeds  are  shed  in  early  autumn,  their  light  wings  adapting  them  w^ell  for  wide 
dissemination.  After  shedding  their  seeds  the  cones  remain  on  the  trees  at  least 
until  the  succeeding  summer.  All  of  the  trees  of  this  group  are  rather  large, 
important  forest  trees,  and  their  durable  woods  are  commercially  valuable.  They 
are  .nearly  all  long-lived.  One  species  only,  conflned  to  our  Paclflc  region,  Inhab- 
its the  United  States.  Two  very  Important  species  grow  In  western  South 
America.  The  group  Is  further  interesting  from  the  fact  that  In  geologic  times 
species  related  to  those  now  living  existed  in  Greenland  and  portions  of  Europe. 

Incense  Cedax. 
Libocedrus  decurrens  Torrey. 

DISTINGUISHING   CHARACTERISTICS. 

The  Striking  characteristics  of  old  Incense  cedar  trees  are  their  rapidly  • 
tapering  trunks  with  widely  buttressed  bases  and  cinnamon-brown,  deeply  fur- 
rowed, and  ridged  bark.  The  bark  Is  from  2  to  3  or  more  Inches  thick  at  the 
base  of  the  trunks;  higher  up  it  Is  scarcely  more  than  an  Inch  thick.  Young 
trees  have  thin,  smooth,  slightly  scaly,  clear,  reddish  cinnamon  colored  bark. 
Height,  from  75  to  90  or  sometimes  100  or  110  feet  (very  rarely  more),  and 
from  30  to  50  inches  in  diameter;  exceptionally  large  trees  are  from  5  to  6 
feet  in  diameter.  The  crowns  of  large  trees  are  very  open  and  irregular,  con- 
sisting of  a  few  scattered  branches  on  the  upper  third  of  the  stem,  and 
several  large,  leader-like  top  branches,  all  with  dense  tufts  of  light  yellow- 
green  foliage.  Young  trees,  up  to  about  12  inches  In  diameter,  carry  a  narrow, 
open,  columnar,  pointed  crown,  reaching  to  the  ground.  At  the  bottom  of  the 
crown  the  branches  are  slender  and  curve  down  and  up  at  their  ends ;  higher 
up  they  gradually  swing  upward  more  and  more  toward  the  narrow  pointed  top. 
Short,  flat,  drooping  sprays  of  foliage  terminate  the  branches.  A  notable  fea- 
ture of  the  branches  Is  that  they  shed  numerous  short  side  twigs,  which  die  In 
about  their  second  year,  as  the  main  divisions  of  the  branch  enlarge.  (This  Is 
the  case  also  with  other  cedars,  particularly  Thujas.)  The  scale-like  leaves 
(flg.  58)  have  been  sufficiently  defined  under  the  characteristics  of  the  genus, 
as  have  also  the  cones  (flg.  58).  The  flowers,  male  and  female,  are  borne  on  the 
ends  of  separate  twigs  of  the  same  branch  and  open  In  midwinter.    The  cones 
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are  ripe  by  the  middle  of  August  aud  usually  shed  their  seeds  (fig.  58,  c),  which 
are  yellowish-brown,  early  in  September.     When  dry  and  open  the  cones  are 


Fig.  58. — Libocedrus  decurrens:  a,  male  flowers;  h,  fruiting  branch;  c,  seed. 

reddish-brown.     Most  of  them  fall  during  the  winter,  but  some  always  adhere  to 
the  branches  until  spring.    The  seeds,  furnishetl  with  large,  light  wings,  which 
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adapt  them  admirably  for  wide  distribution  by  tbe  wind,  contain  glands  with 
clear  red,  pungently  odorous  resin.  Seed  leaves,  2;  sharp-pointed,  and  about 
11  inches  long  and  almost  one-eighth  of  an  Inch  wide.  Wood,  fine  and  very 
straight  grained,  pale  or  dull  yellow  brown,  sometimes  tinged  with  red.  It  is 
soft,  light  (about  the  weight  of  white  pine),  and  very  durable  under  all  kinds  of 
exposure.  Its  durability  renders  it  extremely  valuable  for  use  in  the  water  or 
in  the  ground.  Large  trunks,  and  to  a  much  less  degree  small  or  medium  sized 
ones  also,  are  often  riddled  as  if  by  the  galleries  of  an  insect.  These  injuries  arc 
supposed  to  result  from  the  attacks  of  several  little-known  fungi.  They  do  not 
impair  the  durability  of  the  wood,  however,  and  trunks  not  excessively  perfo- 
rated are  frequently  used  for  telephone  poles,  especially  within  the  range  of 
the  tree,  where  it  is  the  only  lasting  wood  obtainable. 

Longevity. — Much  is  yet  to  be  learned  concerning  the  age  limits  of  this  tree. 
So  far  as  is  now  known  it  is  a  long-lived  tree,  but  records  of  very  large  trunks 
have  not  been  made.  Trees  from  24  to  36  inches  in  diameter  are  from  360  to 
546  years  old.  Larger  trees  would  probably  be  from  650  to  700  years  old  or  even 
older. 

BANGE. 

Mountains  of  southern  Oregon,  Sierras  and  coast  ranges  of  California,  western  edge 
of  Nevada,  and  northern  Lower  California. 

Obegon. — Both  sides  of  Cascades,  Umpqua-Rogue  River  Divide,  Slskiyous,  possibly 
also  in  coast  ranges,  and  eastward  over  ranges  of  Upper  Klamath  Basin  to  west  slope 
of  mountains  east  of  Goose  I^ke ;  on  west  side  of  Cascades,  generally  at  2,600  to 
5,000  feet,  and  on  east  side,  at  5,000  to  6,600  feet.  Northern  occurrence  interrupted, 
its  limit  on  west  side  of  Cascades  being  at  head  of  Breitenbush  River  (T.  9  S.,  R.  7  E.), 
and  on  east  side,  the  foothills  southeast  of  Mount  Hood  near  Gate  Creek  (T.  4  and  5  S., 
R.  10  and  11  B.,  lat.  45'  15').  Noted  near  Port  Klamath,  sparingly  thence  northward 
toward  Crater  Lake,  here  common  at  about  4,600  feet;  on  Warm  Springs  Indian  Reser- 
vation and  about  5  miles  west  of  Wapinitia  and  westward  to  near  Camas  Prairie. 

California. — ^Throughout  northern  part  from  west  border  of  fog  belt  eastward  to 
Warner  Mountains  and  southward,  nearly  continuously,  to  Lassen  Peak  and  Delta 
(Sacramento  River)  ;  not  present  in  upper  Pitt  River  Basin,  Shasta  Valley,  Scott  and 
Hoopa  river  valleys,  nor  summits  of  Salmon  and  Trinity  mountains.  Modoo  County: 
Common  in  Warner  Mountains  east  of  Goose  Lake,  and  less  plentiful  west  of  Goose 
I^ake ;  western  Modoc  County,  on  Turret  Mountain,  descending  northwestward  to  near 
Happy  Camp;  Glass  and  Big  Valley  mountains  (west  of  Big  Valley  in  extreme  south- 
west corner  of  county).  Siskiyou  County:  Goosenest  Mountain  (north  of  Mount 
Shasta)  ;  north  of  Shasta  Valley  in  Shovel  Creek  Mountains  and  near  Beswick  (or 
Klamath  Hot  Springs)  ;  also  in  mountains  a  few  miles  west  of  Hombrook,  ranging  thence 
northward  over  Siskiyous,  and  westward  and  southwestward  over  Scott  Mountains, 
from  north  part  of  which  it  descends  east  slope  to  -wl^J^pi  5  miles  of  Yreka ;  throughout 
Mount  Shasta  up  to  6,500  feet,  and  westward  across  Sisson  Valley  to  Mount  Eddy  and 
Scott  Mountains  and  southward  into  Shasta  County ;  west  of  Scott  Valley  in  Mill  Creek 
Gulch  on  road  from  Btna  Mills  to  Marble  Mountain  Divide;  west  side  of  Marble  Moun- 
tain Divide  in  Russian  Cr^ek  Basin ;  east  slope  of  Salmon  Summit  up  to  about  4,000 
feet,  and  sparingly  in  basin  between  Salmon  and  Trinity  summits  on  hot  slopes  up  to 
5,500  feet.  Humboldt  County:  Common  on  west  slope  of  Trinity  Summit  ridge  east 
of  Hoopa  Valley  between  4,000  and  5,000  feet;  west  of  Hoopa  Valley,  scattered  in 
Supply  Creek  Canyon,  west  of  which  it  has  not  been  found  and  probably  does  not  occur; 
farther  south  occurs  along  east  edge  of  coast  forest  between  Brldgeville  and  the  Little 
Van  Dusen.  Mendocino  County:  Common  on  west  slope  of  high  ridge  east  of  Round 
Valley  about  20  miles  east  of  Covelo,  at  3,600  to  6,000  feet,  and  sparingly  about 
LaytonviUe.  Trinity  County:  Prom  Weavervllle  southward  nearly  to  Trinity  River, 
and  in  Hayfork  Mountains  south  of  Trinity;  southeast  of  Hayfork  Post-Office  on  both 
sides  of  boundary  between  Trinity  and  Shasta  counties;  Canyon  Creek  from  near 
Dedrick  northward  about  10  miles  to  near  Alpine  lakes;  from  Junction  southward  to 
Hayfork  and  to  Post  creeks  and  South  Fork  of  Trinity  River ;  South  Fork  Mountain 
and  westward  into  Upper  Mad  River  Valley  (near  and  a  little  below  Anada  Post-Office)  ; 
also  on  Upper  Van  Dusen  River.  Glenn  and  Lake  counties:  Throughout  Stony  Creek 
National  Forest  at  3,500  to  5,000  feet — sometimes  down  to  2,000  feet ;  noted  on  Cobb 
Mountain  and  Mount  St.  Helena,  rangiug  thence  to  edge  of  Middletown  Valley  (alt. 
about   1,200   feet — southern   limit   in   north   coast   ranges).     Shasta  County:   Eastward 
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to  Fall  River  region,  where  it  occurs  near  Dana  and  in  Big  Valley  Mountains  between 
Fall  River  Valley  and  Big  Valley,  thence  southward  to  north  slopes  of  Lassen  Peak ; 
south  of  Pitt  River,  westward  to  Montgomery ;  Sacramento  River  Canyon  southward 
to  near  Gregory,  and  on  McCloud  River  to  near  Balrd.  Throughout  west  side  of  Sierras, 
at  3,500  to  6,000  feet  in  northern  part,  but  to  7,500  feet  on  Long  Valley  drainage, 
and  at  8,500  to  7,000  feet  in  southern  part  of  Sierras;  reaches  east  side  at  7,000  feet 
only  on  Washoe  Mountains  near  Carson,  Nev.  Lassen  Peak,  Plumas,  and  Diamond 
Mountains  National  Forests,  generally  at  2,000  to  6,500  feet.  Lasaen  County:  North- 
western corner  in  Big  Valley  Mountains,  beginning  6  or  6  miles  west  of  Bieber ;  east 
of  Big  Valley  on  Willow  Creek  about  10  miles  south  of  Adin,  and  thence  to  Ilayden  Hill ; 
westward  from  a  little  west  of  Susan vlUe  into  north  Plumas  County  and  southeastern 
Shasta  County.  Plumas  County:  Nearly  throughout  north  part  *  common  from  Susan- 
vllle  westward  by  Mountain  Meadows,  Big  Meadows,  Drakes  Hot  Springs,  and  Morgan, 
and  about  Greenville  and  Indian  valleys ;  Sierra  Valley  to  Quincy  and  westward  into 
Bntte  and  Tehama  counties.  Tehama  County:  From  east  boundary  westward  down  to 
about  3.400  feet  altitude  a  little  east  of  Lyonsville,  and  a  few  miles  farther  north  stops 
about  10  miles  east  of  Paine  Creek  Post-OflSce ;  western  Tehama  County,  west  of  Paskenta 
at  3.700  feet,  and  thence  westward.  Butte  County:  From  east  boundary  westward  to 
Magalia,  and  farther  south  ( Quincy -Orovi lie  road)  to  within  4  or  5  miles  of  Bidwell 
Bar.  Yuha  County:  Common  in  Oregon  Hills,  and  down  west  side  to  ridge  between 
Oregon  Hills  and  Oregon  House  Flat,  which  appears  to  be  its  western  limit ;  from  Ore- 
gon Hills  eastward  on  North  Fork  of  Yuba  River  and  adjacent  slopes  to  Camptonville 
and  on  into  Sierra  County.  Sierra  County:  Common  in  Woodruff  Canyon  north  of 
Mountain  House,  and  (on  North  Fork  Yuba)  to  and  beyond  Downlevllle  and  Sierra 
City,  thence  up  Yuba  Pass  road  to  about  6,000  feet ;  slope  of  Yuba  Pass  Just  east  of 
summit,  and  down  to  near  west  border  of  Sierra  Valley ;  south  of  Sierra  Valley,  from 
Slerraville  southward  nearly  to  Nevada  County.  Nevada  and  Placer  counties:  West 
slope  of  Sierras  from  Cisco  to  Emigrant  Gap  and  Blue  Canyon  (in  both  counties),  down 
to  Colfax  and  to  Bear  River  and  to  near  Grass  Valley ;  south  of  Colfax,  on  cold  slopes 
of  North  Fork  American  River,  and  from  Iowa  Hill  eastward  to  Forks  House;  Forest 
Hill  and  Devils  Canyon  (between  Forest  Hill  and  Colfax)  ;  south  of  Colfax  a  few 
trees  as  low  as  Welmer.  Stanislaus  National  Forest,  generally  at  2,000  to  7,000  feet, 
but  mostly  at  3,500  to  5,500  feet.  Eldorado  County:  Common  at  south  end  of  Lake 
Tahoe ;  gulches  near  Placerville  eastward  on  colder  slopes ;  canyon  of  South  Fork  Web- 
ber Creek  between  Newtown  and  Pleasant  Valley ;  south  of  Pleasant  Valley,  In  canyon 
of  North  Fork  Cosumnes  River ;  common  on  road  from  Placerville  to  Lake  Tahoe  from 
about  2,300  feet  up  to  Echo  at  5,500  feet.  Alpine  County,  noted  near  Hot  Springs 
(about  4  miles  west  of  MarkleevlUe).  Amador  County:  Noted  about  Oleta  (about 
1,800  feet)  and  southeastward  to  Deadmans  Creek*,  Dry  Creek,  and  Sutter  Creek  can- 
yons near  Volcano ;  common  from  Pine  Grove  eastward  to  and  beyond  Pioneer ;  continues 
southwestward  from  Pine  Grove  on  ridge  on  south  side  of  Middle  Fork  of  Jackson 
Creek  to  within  4  miles  of  Jackson,  where  It  stops  at  about  1,500  feet.  Calaveras 
County:  Common  about  West  Point  and  northward  to  main  canyon  of  Mokelumne 
River;  southwest  of  West  Point,  on  road  to  Mokelumne  Hill,  in  canyon  of  South  Fork 
Mokelumne  River,  and  at  point  2  miles  east  of  Rich  Gold;  southeast  of  West  Point, 
in  canyons  of  Middle  and  South  Forks  of  Mokelumne  River  and  at  Railroad  Flat, 
thence  to  Mountain  Ranch  (Eldorado)  ;  west  of  latter,  follows  San  Andreas  road  to 
about  1,500  feet,  where  it  stops  6  miles  east  of  this  town  ;  Mokelumne  Pass  road  in 
extreme  eastern  part  of  county  about  10  miles  below  Bloods  at  about  6,600  feet,  and 
westward  to  and  beyond  Bigtrees,  here  abundant  among  sequoias  and  sugar  pines. 
From  here  (on  road)  southwestward  to  within  a  few  miles  of  Murphy.  Tuolumne 
County:  Sonora  Pass  road  between  Tuolumne  and  Soulsbyville,  at  Black  Oak  station 
west  of  Tuolumne,  and  eastward  and  northeastward  past  Cold  Spring  and  Eureka  val- 
leys, reaching  8,000  feet  on  west  side  of  Sonora  Pass ;  north  slope  of  ridge  Immediately 
north  of  Big  Oak  Flat,  and  on  cool  slopes  In  higher  parts  of  Deer  Creek  canyon ;  on 
road  from  Big  Oak  Flat  to  Crockers  from  crossing  of  South  Fork  of  Tuolumne  River 
to  Crockers ;  common  from  Crockers  eastward  and  northward  to  Hetch  Hetchy  Valley, 
here  abundant  in  upper  part;  follows  Tioga  road  to  Aspen  Meadow  (about  6.200  feet)  ; 
common  from  Crockers  southward  for  several  miles  on  Yosemlte  road.  Mariposa  County: 
Yosemlte  Valley  and  up  above  Little  Yosemlte  to  about  7,000  feet ;  north  side  of  valley  near 
Yosemlte  Falls,  about  1,500  feet  above  valley ;  on  west  follows  road  to  Crockers  to  a  little 
above  5,800  feet ;  south  side  of  Yosemlte  Valley  common  on  road  to  Wawona,  and  from 
Chinquapin  on  slope  toward  Glacier  Point  to  about  7,100  feet ;  from  Wawona  on  Raymond 
stage  road  down  to  3,000  or  3,100  feet,  to  within  3  or  4  miles  of  Wassama  (Ahwahnee)  ; 
CoultervlUe-Yosemite  road,  begins  on  summit  of  plateau  4  or  5  miles  east  of  Coultervllle, 
at  3,000  to  3,200  feet,  and  goes  eastward  in  pine  forest  to  beyond  Bower  Cave  and  Bull 
Creek  and  into  Yosemlte  Valley;  Chowchilla  Canyon  and  neighboring  gulches  down  to 
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3,000  feet,  and  on  cool  slopes  to  2,500  feet.  Madera  County:  East  of  Fresno  Flat  on  road 
to  China  Creek,  beyond  Fresno  Flat,  headwaters  of  Fresno  Creek  near  California  Saw- 
mill at  5,500  feet.  Fresno  County:  Pine  Ridge  and  eastward  Into  mountains;  south- 
ward on  Pine  Ridge  occurs  on  upper  waters  of  Sycamore  and  Big  creeks;  eastward  In 
bottom  of  Kings  River  Canyon  Into  Bubbs  Creek  canyon ;  south  of  Kings  River  between 
Mill  Creek  and  Eshom  valleys,  and  east  of  latter  on  Redwood  Mountain  at  about  7,000 
feet.  Tulare  County:  Sequoia  National  Park  and  east  of  park  on  warm  slopes  Into 
Buck  Canyon  and  canyon  of  Middle  Fork  Kaweah  River  to  7,500  feet:  Kern  River 
Canyon,  in  vicinity  of  Kern  Lakes;  ISast  Fork  of  Kaweah  River  to  about  7,200  feet. 
Southern  Sierras,  generally  at  3,000  to  7,000  feet  southward  to  Greenhorn  and  Piute 
-mountains ;  not  in  Brecken ridge  nor  Tehachapl  ranges,  except  near  mouth  of  Tejon 
-Canyon.  Not  known  in  coast  ranges  of  central  California.  Monterey  County:  Santa 
Lucia  Mountains  on  north  slopes ;  on  north  side  of  Santa  Lucia  Peak  near  summit ;  west 
of  this.  In  Arroyo  Seco  Canyon  about  a  mile  above  its  mouth ;  north  slopes  of  Cone  Peak 
at  3.500  to  4,000  feet ;  also  farther  north  on  Big  Pine  Ridge  on  north  slope  of  Bear 
Basin.  San  Benito  County:  Mount  San  Carlos  (4,980  feet  near  New  Idria)  and  neigh- 
boring peaks ;  Santa  Barbara  National  Forest,  San  Rafael  Mountains,  Mount  Medulce, 
and  from  near  summit  of  Pine  Mountain  to  Piru  Creek,  at  5,000  to  7,200  feet,  or  lower. 
San  Gabriel  National  Forest,  on  north  slopes  of  Mount  Wilson,  at  5,200  to  5,800  feet, 
and  In  Santa  Anita  Canyon,  at  3,300  feet ;  Mount  Islip,  at  5,500  feet ;  Waterman  Moun- 
tain, at  6,500  feet,  and  at  point  6  miles  east  of  Pasadena,  at  4,000  feet.  Highest  val- 
leys and  summits  of  San  Bernardino  Mountains,  as  Bear  Valley  and  Santa  Ana  River, 
at  5,000  to  7,000  feet,  or  sometimes  to  9,500  feet.  High  summits  of  San  Jacinto  Moun- 
tains and  at  3,000  to  8,000  feet  in  larger  valleys  and  along  streams.  Santa  Ana 
Mountains  in  Orange  County.  Ranges  between  Snn  Jacinto  Mountains  and  Mexican 
line,  such  as  Palomar,  Balkan,  and  Cuyamaca  mountains,  where  noted  on  Cuyamaca  Peak 
at  6,550  feet,  and  on  Mexican  boundary  at  Campbell's  Ranch  at  5,000  feet. 

Lower  California. — Southward  on  Hanson  Laguna  Range  and  Mount  San  Pedro 
Martlr,  at  7,500  feet  and  over. 

OCCURRENCE. 

In  general,  commoner  on  west  than  on  east  mountain  slopes ;  but  somewhat  higher  on 
east  slopes,  chiefly  because  of  more  moisture.  Most  abundant  and  largest  on  west  slope 
of  Sierras,  especially  where  sugar  pine,  blgtrees,  and  yellow  pine  thrive  best.  As  latitude 
Increases  it  appears  to  seek  lower  elevations.  In  drier  parts  of  range  (southern  Cali- 
fornia) confined  chiefly  to  l)orders  of  streams,  canyons,  gulches,  and  cool  north  slopes, 
while  at  north  limit  it  occurs  mainly  on  warm  south  slopes.  Adapted  to  a  variety  of 
soils,  but  usually  prefers  cool,  mols^  soils  (humid  situations),  occurring  In  rather  dry 
soils  (warm,  open  exposures)  probably  only  because  it  Is  capable  of  enduring  them.  With 
deflclent  soil  moisture,  fairly  deep,  porous  soils  are  essential,  while  with  sufficient  mois- 
ture the  quantity  and  quality  of  soil  is  less  Important.  Abundant  moisture  and  good 
porous  soil  produce  largest  growth. 

Seldom  or  never  occurs  pure,  except  In  very  small  stands.  Usually  in  mixture  and  more 
or  less  subordinate,  scattered  singly.  In  groups,  or  patches,  and,  under  best  conditions 
for  growth,  forming  50  per  cent  of  stand,  with  yellow  and  sugar  pine ;  also  with  white  flr  in 
lower  part  of  latter's  vertical  range.  In  southern  California,  chiefly  with  western  yellow 
and  Jeffrey  pines,  and  sparingly  with  white  fir  and  big  cone  spruce,  and  along  streams  at 
lower  elevations  (at  south)  with  red  and  white  alder,  broadleaf  maple,  and  black  cotton- 
wood.  In  Oregon  Cascades,  with  yellow  pine,  Douglas  fir,  white  fir,  western  white  pine,  and 
sugar  pine.  In  Sierras,  with  sugar  pine,  western  yellow  pine,  Jeffrey  pine,  white  flr, 
and  blgtrees ;  at  lower  levels  with  Kellogg  oak,  red  alder,  broadleaf  maple,  and  canyon 
live  oak. 

Climatic  Conditions. — Climate  variable.  Insufficient  precipitation  and  excessive  heat 
(southern  California)  most  unfavorable;  conditions  more  favorable  In  Cascades  and 
Sierras.  Precipitation,  snow  In  winter  at  high  elevations,  and  at  lower  elevations  rain. 
Average  annual  precipitation  from  less  than  15  to  over  50  Inches.  Relative  humidity, 
variable.  Fogs  (chiefly  from  ocean)  common,  especially  on  west  slope  of  Sierras;  their 
Influence  on  general  climate  and  tree  growth  Is  considerable.  Height  of  the  dry  season 
includes  July,  August,  and  September,  with  October  In  south,  when  destructive  forest 
fires  are  likely  to  occur. 

ToLBRANCB. — Moderately  tolerant,  enduring  more  shade  than  sugar  pine,  yellow  pine, 
Jeffrey  pine,  Douglas  fir,  or  western  white  pine,  and  in  mature  stands  usually  Intermediate 
or  subordinate  on  account  of  slower  growth  and  greater  tolerance;  often  dominant  In 
open  stands  and  openings,  or  as  an  advance  growth,  at  lower  timber  line,  pushing  Into 
oak  and  brush.  Adapted  to  both  shade  and  full  light.  Tolerance  varies  with  ago,  mois- 
ture, soil,  and  climate;  tolerates  shade  well  in  youth,  but  requires  more  light  in  later  life. 
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Endures  most  shade  with  favorable  moisture,  soil,  and  climatic  conditions.     Growth  and 
size  is  checked  ordinarily  in  proportion  to  intensity  of  shade  endured. 

Reproduction. — Prolific  seeder  under  favorable  conditions,  every  2  to  3  years  or  more ; 
some  seed  borne  locally  every  year.  Bulk  of  seed  from  thrifty,  mature  trees  In  full  sun- 
light. In  exposed  places,  even  small  scrubby  trees  bear  seed.  Seed  has  fairly  high  rate 
of  germination,  and  persistent  yitailty.  Moist  vegetable  mold  best  seed-bed,  but  germi- 
nation and  growth  of  seedlings  good  on  moist  mineral  soil.  Partial  shade  favorable  to 
early  seedling  stages.  Reproduction  good  under  old  trees  and  in  open,  but  especially 
good  in  openings  and  under  thinned  stands,  where  the  dense  thickets  frequently  exclude 
other  more  valuable  trees.  In  cool,  moist  places,  however,  white  fir  often  enters  such 
thickets  and  predominates.  Frequently  the  first  of  conifers  in  chaparral  and  oak  growth 
at  lower  edge  of  timber  belt,  proving  its  great  adaptation  to  different  degrees  of  light, 
moisture,  and  soil,  and  its  general  hardihood  in  seedling  stages. 

THUJA.     ARBOBVITAS. 

The  arborvlties  are  commonly  known  as  cedars.  They  are  medium  to  very 
large  sized  evergreen  trees.  The  foliage  consists  of  minute,  overlapping,  scale- 
like leaves,  arranged  as  in  Libocedrus,  and  conspicuously  flat,  on  short  side 
branchlets;  and  the  branchlets  are  arranged  in  one  plane,  forming  a  flat  spray. 
Seedling  leaves  are  narrowly  lance-shaped  and  sharp-i)ointed,  and  spread  widely 
from  the  stem.  The  very  light  wood  has  an  exceedingly  characteristic  aromatic 
odor.  Male  and  female  flowers  are  borne  on  the  same  tree,  usually  on  different 
twigs.  They  are  minute  and  inconspicuous,  especially  the  female  flowers.  As 
a  rule,  they  open  in  early  spring.  The  small  solitary  cones  (figs.  59  and  60) 
mature  In  one  season,  shedding  their  minute,  very  narrowly  winged  seeds  in 
early  autumn.  The  cones,  strongly  bent  back  upon  the  branchlets,  are  light 
russet-brown,  and  composed  of  about  8  thin  scales,  arranged  in  pairs,  each  pair 
alternating  at  right  angles  with  the  preceding  one,  as  In  the  arrangement  of 
the  leaves.  The  two  or  three  middle  pairs,  which  are  larger  than  the  others, 
l)ear  2  seeds  under  each  scale.  The  thin,  gauzy  seed-wings  (on  two  sides  of  the 
seed,  and  always  lighter  colored  than  the  body  of  the  seeds)  are  very  buoyant, 
so  that  they  may  be  carried  by  the  wind  for  a  considerable  distance  from  the 
parent  trees.  Minute  resln-celis  in  the  seed-coats  give  the  seed  a  strong  aro- 
matic odor. 

Wood  exceedingly  valuable  for  timber.  Particularly  famed  for  its  durability 
under  all  kinds  of  exposure,  and  especially  useful  in  ground  and  water  construc- 
tion where  great  strength  is  not  required. 

Two  species  are  indigenous  to  the  United  States  and  Canada.  One,  a  small 
or  medium-sized  tree,  inhabits  the  northeastern  States  and  adjacent  Canadian 
Provinces,  while  the  other,  a  very  large  tree,  grows  in  the  northwestern  States, 
where  it  extends  far  northward  in  the  coast  region* 

Western  Bed  Cedar;  Bed  Cedar. 

Thuja  pHcata  Don. 

DISTINGUISHING   CHARACTERISTICS. 

The  lumbermen's  and  woodsmen's  name  for  this  tree  is  *'  red  cedar,"  or 
simply  •*  cedar."  The  former  name,  while  fairly  applicable  to  the  dull,  slightly 
reddish  brown  wood,  is  unfortunate  in  view  of  the  fact  that  two  or  three 
widely  known  eastern  junipers  with  really  red  wood  are  most  persistently  called 
"  red  cedar,"  and  probably  always  will  be,  for  they  were  known  nearly  a  cen- 
tury before  this  western  cedar  was  discovered. 

The  most  prominent  characteristic  of  western  red  cedar  is  Its  decidedly 
conical  trunk  form.  Very  old  trees  are  enormously  "  swell-butted  "  and  are  con- 
spicuously in-folded  or  fluted  at  the  base  and  for  from  10  to  20  feet  above  It. 
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Where  the  ridges  are  formed  growth  appears  to  be  made  at  the  expense  of  the 
intervening  wood,  and  the  fluted  trunk  is  the  result  This  character  is  less  pro- 
nounced on  smaller  trees.  Height,  from  150  to  175  feet,  or  very  exceptionally 
190  or  200  feet,  with  a  diameter  of  from  3i  to  8  feet,  or,  in  very  old  trees,  rarely 
10  or  even  16  feet.  The  enormous  girth  of  such  trees  is  at  the  base:  their 
diameter  decreases  rapidly,  so  that  at  20  feet  from  the  ground  they  may  be  no 
more  than  9  or  10  feet  in  diameter.  From  50  to  100  feet  of  clear  trunk  Is 
common.  Young  trees  are  straight,  with  an  open,  narrow,  conical  crown  reach- 
ing almost  to  the  ground  and  tapering  to  a  sharp  top;  the  slender  whip-like 
leader  often  nods  in  a  graceful  curve.  Except  when  densely  crowded,  trees 
retain  all  their  branches  until  they  are  18  or  20  inches  in  diameter  and  from  50 
to  80  feet  high ;  In  the  open  they  become  much  older  without  losing  their  lower 
branches.  On  young  trees  the  slender  limbs  all  curve  upward,  but  later  they 
become  very  long,  the  lower  ones  drooping  and  those  higher  swinging  down  in 
a  long,  graceful  curve,  with  an  upward  sweep  at  the  ends.  The  flat,  lace-like, 
yellow-green  side  sprays  hang  from  the  branches  like  lines  of  fringe.  Old  trees 
in  dense  stands  have  only  a  short,  blunt,  or  round-topped,  conical  head.  A 
notable  feature  in  this  tree  is  the  frequent  occurrence  of  two  leaders  which 
combine  in  forming  a  dense  crown.  The  bark,  even  on  old  trunks,  is  thin,  from 
five-eighths  to  seven-eighths  of  an  inch  thick,  and  owing  to  this  the  tree  is  in 
great  danger  from  fire,  from  which  it  rarely  escapes  without  fatal  injury.  In 
color  the  bark  is  a  clear,  reddish,  cinnamon-brown,  often  weathered  outwardly 
to  a  grayish  brown.  It  is  distinctly  but  shallowly  seamed,  with  narrow 
ridges  which  in  old  trunks  are  rounded  and  on  younger  trees  flat.  The  ridges 
run  irregularly  and  continuously,  with  rare  breaks,  but  are  connected  at  short 
intervals  by  thinner  diagonal  ridges  and  fibers.  The  bark  has  a  more  or  less 
stringy,  fibrous  appearance,  and  may  be  separated  into  long,  thin  strips  on 
younger  trees,  and  into  shorter  scales  on  old  trunks.  The  inner  bark  is  very 
tough  and  strong.  Indians  i^eel  strips  of  ft  20  or  30  feet  long  from  young  trees 
for  basket  making. 

Densely  crowded"  large  trees  are  clear  of  branches  for  from  40  to  80  feet, 
but  they  often  have  scattered  branches  below  the  crown.  The  boles  are  fairly 
straight,  but  large  trees  are  frequently  bowed  or  slightly  bent,  and  are  rarely 
full  and  round. 

The  small  scale-like  leaves  (figs.  59,  60),  sufficiently  characterized  under  the 
genus,  remain  on  the  tree  about  3  years.  As  the  main  stems  of  a  branch  grow, 
its  short,  flat,  side  branchlets  die  and  fall  during  their  second  year,  in  this  habit 
resembling  the  similar  sprays  of  Libocedriis.  The  leathery  brown  cones  (fig. 
60)  mature  by  the  end  of  August,  and  have  about  6  seed-bearing  scales,  each 
of  which  bears  from  2  to  3  seeds.  After  shedding  their  light  double-winged 
seeds  (fig.  60,  b),  the  cones  remain  on  the  trees  until  the  following  spring  or 
summer.  Seed-leaves,  2 ;  opposite,  lance-shaped,  and  exceedingly  small — about 
one-fourth  of  an  inch  long.  Those  which  afterwards  grow,  2  to  3  at  short  inter- 
vals, on  the  slender  seedling  are  similar,  but  longer,  widely  spread,  and  bent 
downward.  Short,  scaly  leaves  similar  in  arrangement  to  tliose  on  adult  stems, 
but  longer  and  sharp-pointed,  api)ear  on  the  seedling  at  the  end  of  its  first  or 
second  year,  and  a  year  or  two  later  the  leaves  become  like  those  of  adult  trees. 

Wood  very  light,  strongly  aromatic;  dull,  slightly  reddish  brown,  but  losing 
the  reddish  tinge  with  exposure.  Its  grain  ranges  from  medium  coarse  to  fine. 
It  is  very  brittle  and  soft.  Great  durability  under  all  sorts  of  exposure  is  its 
most  important  commercial  quality.  Large  logs  have  lain  half-burled  in  wet 
ground  over  fifty  years  with  but  little  sign  of  decay  in  the  heartwood.  On 
account  of  its  durability  and  the  large  clear  cuts  obtainable  It  is  extensively 
used  for  shingles. 
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Longevity. — Very  little  Is  known  of  the  age  attained  by  this  tree.  It  may, 
however,  be  regarded  as  very  long-lived.  Some  of  the  largest  trees  are  unques- 
tionably from  700  to  800  years  old.  Trees  from  24  to  40  inches  In  diameter  are 
from  200  to  510  years  old. 


Fig.  59. — Thuja  plicata. 

RANGE. 

Southeastern  coast  of  Alaska  and  southward  to  northern  California ;  eastward,  through 
southeastern  British  Columbia,  through  northern  Washington  to  northern  Idaho  and 
Montana,  and  to  Cascades  of  Washington  and  Oregon. 
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Alaska. — Southeastern  end,  on  sea  side  of  Coast  Range,  from  sea  level  to  3,000  feet, 
northward  In  small  numbers,  to  Wrangell,  on  mainland,  and  to  Sitka  on  Alexander 
Archipelago ;  farther  northward,  sparingly  represented  on  Douglas  Island  (opposite 
Juneau)  and  on  Portage  Bay,  head  of  Lynn  Canal  (lat.  59"  20'),  the  northern  limit. 
Locally  noted  as  follows :  South  end  of  Mitkof  Island   (opposite  Wrangeil)  ;  entrance  to 


Fig.  60. — Thuja  pUcata:  a,  branch  with  open  cones;  6,  seed. 


Steamer  Bay   (Etolin  Island)  ;   Yes  Bay   (Cleveland  Peninsula)  ;   Ketchikan  Valley    (Re- 
villagigedo  Island)  ;  Klowak  (Prince  of  Wales  Island)  ;  Kaigan  (Bella  Bella  Island). 

BiiiTisH  Columbia. — Sea  slopes  of  Coast  Range  and  islands  from  sea  level  to  about 
2,400  feet ;  not  in  Interior  plateau,  but  on  slopes  of  southern  Gold  and  Selkirk  mountains, 
and  on  west  side  of  Continental  Divide.    Coast  Range  region  of  heavy  rainfall,  mostly  on 
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sea  slopes;  Salmon  River,  inland  45  miles  from  head  of  Dean  Inlet,  at  2,400  feet,  and 
also  on  east  slope  of  Coast  Range  in  lower  Iltasyouco  Valley  (tributary  Salmon  River)  ; 
on  Homathco  River  inland  63  miles  to  2,720  feet  elevation;  lower  Fraser  River  Valley 
inland  to  Uztlihoos  River  (branch  Anderson  River),  6  miles  east  of  Boston  Bar;  also  on 
Coquihalla  River  at  point  south  of  summit  between  this  stream  and  Coldwater  River; 
farther  south,  sparingly  on  Skaist  River  (east  branch  of  Skagit),  and  on  the  Similka- 
meen  at  point  about  13  miles  below  Vermilion  Forks.  Valleys  of  Gold  Range  westward 
to  within  8  miles  of  head  of  Okanogan  Lake,  northeastern  part  of  Shuswap  Lake,  down 
north  branch  of  Thompson  River  Valley  to  point  about  20  miles  below  Clearwater  River ; 
northward  to  Quesnelle  River,  Fort  George  (on  upper  Fraser),  and  to  headwaters  of 
Parsnip  River.  Not  in  Columbia-Kootenai  Valley,  but  in  valleys  of  Selkirk  Mountains 
and  on  west  slopes  of  Rockies ;  eastern  limit,  Kicking  Horse  Lake,  at  6,000  feet. 

Washington. — Throughout  western  part  from  sea  level  to  about  4,000  feet  in  Olympic 
coast  ranges,  and  west  slope  of  Cascades;  and  more  rarely,  on  east  slope  Cascades  and 
northern  ranges  eastward  to  Idaho  at  elevations  from  about  1,500  to  4,500  feet  Abun- 
dant on  Pacific  coast  and  on  east  coast  of  Puget  Sound,  but  rare  in  valley  south  of 
Sound,  and  on  west  coast  of  Puget  Sound,  except  at  northeastern  corner  of  Olympic 
Peninsula.  Washington  National  Forest,  on  west  slope  of  Cascades  sea  level  to  4,500 
feet;  east  slope,  at  1,000  to  4,700  feet,  and  only  on  Stehekln  River,  Bridge  and  Early 
Winter  creeks,  Twlsp,  Methow,  Entiat,  Wenache«  and  Yakima  rivers.  Locally  noted  as  fol- 
lows :  Mountain  View  (Whatcom  County)  one-eighth  mile  from  Puget  Sound;  Orient,  at 
1,188  feet  (Sauk  River)  ;  Skagit  Pass,  Big  Lake  (Skagit  County)  ;  Cascade  Creek  at  point 
11  miles  above  Mount  Marble;  North  Fork  of  Skagit  River;  Stilaguamish  River,  below 
Silverton ;  South  Fork,  below  Robe ;  Monte  Cristo,  at  2,763  feet ;  Buck  Creek,  near 
Mineral  Park;  Eagle  Gorge  (King  County)  ;  vicinity  of  Seattle;  about  Lake  Chelan  and 
Stehekln  (head  of  Lake  Chelan),  at  1,108  feet;  Peshastin,  at  1,045  feet;  Wenache  River. 
Mount  Rainier  National  Forest,  up  to  5,100  feet ;  on  east  side  of  range,  only  on  two  small 
head  streams  of  Natches  River,  and  on  one  of  Klickitat  River.  Locally  noted  at  Orting 
in  Nisqually  Valley,  on  Mount  Adams,  and  in  Falcon  Valley  (south  of  Mount  Adams)  ; 
Port  Ludlow,  at  1,800  feet;  Soleduc  River  above  Wineton,  at  900  feet;  Hot  Springs. 
Both  sides  of  Coast  Range,  but  more  abundant  on  west  side.  Locally  noted  in  Queniult 
Indian  Reservation,  at  Olympla,  Black  Walnut,  and  Elma  (Chehalis  County),  Dryad 
(Lewis  County).  Mountains  of  eastern  Washington  southward  to  Kamiak  Butte  (9 
miles  north  of  Pullman).  Locally  noted  in  Washington  addition  to  Priest  River  Na- 
tional Forest;  Pierre  division  of  Colville  National  Forest;  about  ColviUe  (Stevens 
County),  at  1,917  feet.     Not  in  Blue  Mountains. 

Obeqon. — Both  sides  of  Coast  Range,  but  mainly  on  west  side  of  Cascades ;  not  in 
Willamette  River  Valley.  Coast  Range,  sea  level  to  3,500  feet,  and  southward  into 
California.  West  side  of  Cascades  at  1,600  to  5,000  feet,  southward  to  head  of  North 
Fork  of  Umpqua  River;  and  Crater  Lake;  east  side,  only  on  east  and  south  slopes  of 
Mount  Hood  and  for  a  few  miles  south  to  latitude  45".  Locally  noted  on  north  side  of 
Mount  Hood  from  bridge  across  Hood  River  (1,700  feet)  to  Columbia  River,  and  on 
south  and  southwest  sides  from  Camas  Prairie  and  Government  camp  west  to  Salmon 
post-office ;  Portland ;  Astoria ;  on  North  Fork  of  Middle  Fork  of  Willamette  River ;  Crater 
Lake  to  summit  of  rim,  at  7,500  feet. 

California. — Sea  side  of  coast  ranges  southward  to  Mendocino  County ;  Inland  through 
fog  belt,  on  south  slopes  of  Siskiyous  to  northwest  corner  of  Klamath  National  Forest; 
on  Klamath  River  for  20  miles,  and  on  Eel  River  to  Dyerville.  Locally  noted  on  outer 
peninsula  at  Humboldt  Bay ;  lower  Mad  River  17  miles  north  of  Eureka ;  south  of  Fern- 
dale  on  road  to  Bear  Valley  (Humboldt  County),  Crescent  City. 

The  detailed  range  of  western  red  cedar  in  Idaho  and  Montana  will  be  de- 
scribed in  a  later  bulletin. 

OCCUBBENCE. 

Confined  to  region  of  abundant  precipitation  and  humidity,  chlefiy  to  wet  or  constantly 
moist  situations.  Occasionally  on  moderately  dry  slopes  and  warm  exposures,  where, 
however,  it  is  stunted,  On  moist  flats,  benches,  gentle  slopes,  river  bottoms,  in  and  about 
swamps  and  wet,  springy  places,  and  In  cool,  moist  gulches  and  ravines.  Abundant 
moisture  more  Important  than  quantity  or  quality  of  soil,  which,  however,  are  Important 
for  best  growth.  Of  gigantic  size  on  deep,  rich,  moist  bottoms  in  vicinity  of  the  coast, 
particularly  in  Washington,  on  Vancouver  Island,  and  In  British  Columbia,  while  at  high 
elevations  it  is  shrubby. 

Not  in  pure  stands  over  extensive  areas;  usually  in  mixture  and  dominant  or  subor- 
dinate. Small  pure  patches  and  groups,  too  dense  for  Intolerant  rivals,  are  characteris- 
tic. Generally  with  redwood,  Sitka  spruce,  western  hemlock,  Douglas  fir,  lowland  fir, 
western  white  pine,  western  larch,  lodgepole  pine,  Engelmann  spruce,  yew,   vine  and 
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broadleaf  maples,  black  cottonwood,  western  birch,  red  and  Sitka  alders,  and  occasionally 
with  yellow  cedar;  hemlock  a  common  associate. 

Climatic  CoNOiTiOiNs. — Climate,  humid,  mild,  and  uniform  throughout  commercial 
range  and  within  constant  influence  of  ocean  fogs ;  but  at  high  altitudes  it  endures  (as  a 
shrub)  a  severe  climate  with  short  summers,  long  winters,  and  low  temperatures  (some- 
times — 35*  F.). 

Tolerance. — Very  tolerant ;  tolerance  yaries  with  age,  altitude,  latitude,  soil,  moisture, 
and  climatic  conditions.  Grows  well  in  dense  shade  during  earlier  life,  and  even  reaches 
maturity  and  old  age  in  shade,  but  growth  is  retarded  in  proportion  to  density  of  shade, 
for  although  the  shade  is  tolerated  to  high  degree  it  is  not  required.  Tolerance  greatest 
under  best  conditions  for  growth  and  toward  south  and  lower  limits.  Here  the  tree- 
maintains  a  dense  crown-cover  throughout  life  and  commonly  forms  an  understory, 
mainly  with  western  hemlock,  alone  or  with  redwood,  Douglas  fir,  grand  flr,  western 
white  pine,  and  other  species. 

Reproduction. — Prolific  seeder,  with  specially  heavy  seed  years.  Seed  has  high  rate 
of  germination,  but  only  transient  vitality.  Seed  usually  germinates  the  autumn  It  is 
shed,  and  seedlings  establish  themselves  before  winter.  Germination  abundant,  and  best 
on  moist  duff,  litter,  moss,  decayed  logs,  stumps,  etc.,  both  In  open  and  in  densest  shade. 
Under  dense  shade  seedlings  hold  their  ground  with  remarkable  power.  Does  not  repro- 
duce itself  readily  where  fires  have  destroyed  ground  cover  and  forest  cover  to  such  an 
extent  that  soil  moisture  is  materially  reduced. 

CTTPKESSUS.     CYP&ESSES. 

The  trees  of  the  cypress  group,  to  whicli  belongs  tbe  cypress  tree  {Cupressus 
sempervirens  Linn.)  of  the  Egyptians  and  Romans,  are  closely  related  to  the 
species  of  Chama^cyparls.  They  differ  from  the  latter  group  essentially,  how- 
ever, in  having  quadrangular  branchlets  instead  of  flat  ones  and  in  having  theni 
arranged  not  in  one  plane,  but  irregularly  disposed.  The  overlapping  minute, 
scale-like  leaves  of  both  groups  are  arranged  in  alternately  opposite  pairs,  but 
those  of  Cupressus  are  minutely  toothed  on  their  margins,  while  in  Chamiecypa- 
ris  the  margins  are  entire  or  smooth.  leaves  of  each  season's  growth  remain 
on  the  trees  from  three  to  four  years.  IMovvers  are  similarly  arranged  in  both 
groups  (see  Chamsecyparis).  The  cones  of  Cupressus  mature  at  the  end  of  the 
second  season,  instead  of  in  one  season,  as  in  Chamjecyparis,  and  bear  about 
15  to  20  seeds  under  each  fertile  cone  scale,  instead  of  only  4  or  5  seeds  to  one 
scale,  as  in  Chamtecyparis.  The  seeds  of  Cupressus  (native  species)  have 
narrow,  hard  wings,  in  place  of  broad,  gauzy  wings,  as  In  Chamiecyparis. 
Seed  leaves  in  Cupressus  are  3  and  only  2  in  Chamjecyparis.  Wood  of  the 
cypresses,  which  is  strongly  aromatic,  is  remarkably  durable,  but  on  account  of 
the  usually  small  size  and  poor  timber  form  of  our  native  species  the  wood  Is 
of  little  or  no  commercial  value.  The  cypresses  are,  however,  of  considerable 
importance  to  the  forester  in  assisting  to  form  protective  cover  on  wind-swept, 
Riindy  coasts  or  dry,  arid  slopes  and  little-wooded  canyons. 

Four  species  inhabit  the  Pacific  region,  all  confined  to  California.  Trees  of 
this  group  are  of  ancient  origin.  Representatives  once  Inhabited  Greenland 
and  western  Europe,  where,  however,  they  are  now  extinct 

Monterey  Cypress. 

Cupressus  macrocarpa  Hartweg. 

DISTINGUISHING  CHARACTERISTICS. 

Monterey  cypress  owes  its  common  name  to  its  confined  habitat  near  the  Bay 
of  Monterey,  California.  It  has  a  form  in  youth  entirely  different  from  its 
mature  habit.  When  young  the  trunk  is  sharply  conical,  and  Its  crown  of 
rigidly  straight,  slender  branches  trending  upward  is  a  wide,  sharp-pointed 
pyramid  which  extends  down  to  the  ground.     Such  trees  are  from  40  to  50  feet 
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high  and  18  or  20  inches  or  more  In  diameter.  Later,  the  height  growth,  rarely 
more  than  GO  feet,  ceases,  and  if  the  trees  have  room  the  branches  develop  into 
long,  massive  limbs,  finally  reaching  up  to  the  height  of  the  leader  and  spread- 
ing out  into  a  very  wide,  flat-topped  or  umbrella-shaped  crown.  The  trunks 
are  then  short,  and  the  large  limbs  often  near  to  the  ground.  The  crown  of 
crowded  old  trees  is  similar,  but  much  less  broad.  Exposed  to  the  s^a  winds, 
some  trunks  and  their  enormously  developed  limbs  sprawl  on  the  ground,  and 
are  grotesquely  bent  and  gnarled.  The  violent  swaying  of  branches  in  the  wind 
produces,  in  some  trees,  most  curious  enlargements  at  the  bases  of  the  branches 
(obviously  serving  as  braces)  remotely  resembling  the  palmated  divisions  in 
the  horns  of  a  moose.  Bark  of  mature  trunks  is  about  seven-eighths  of  an  inch 
thick.  Outwardly  it  is  weathered  to  an  ashy  white,  but  breaking  it  exposes  a 
deep  red-brown  beneath,  the  same  color  as  that  of  the  protected  bark  of  limbs 
and  young  trees.  Old  bark  is  firm,  and  narrowly  seamed,  with  a  network  of 
narrow,  vertical  ridges  and  smaller  diagonal  ones.  The  bark  is  too  thin  to 
protect  the  tree  from  severe  fires.  The  foliage  is  dark  yellow-green.  The 
minute  leaves  ( fig.  61 )  are  closely  attached  to  the  branchlets,  their  sharp  points 
sometimes  standing  out  slightly  from  the  twigs.  Leaves  of  a  season's  growth 
persist  about  three  years,  usually  dying  the  second  year.  They  are  commonly 
marked  on  the  back  with  a  minute  pit  and  two  shallow  grooves.  The  cones 
(fig.  61)  mature  by  August  of  the  second  season,  when  they  are  ashy  brown. 
They  open  slowly,  shedding  their  russet-brown  seeds  during  autumn,  after  which 
they  may  remain  on  the  trees  for  several  or  many  seasons.  From  18  to  20  angled 
seeds  (fig.  61,  a)  are  borne  under  each  perfect  cone-scale.  They  are  rather 
heavy,  and  usually  fall  near  the  parent  tree.  Seed-leaves,  3;  about  three- 
eighths  of  an  inch  long,  narrow  and  pointed.  Similar  seedling  leaves,  about  4  of 
which  stand  out  from  the  slender  stem  at  regular  intervals,  succeed  these. 
During  the  second  season  the  spreading  leaves  are  followed  by  shorter,  pointed, 
less  spreading  leaves,  from  one-eighth  to  three-sixteenths  of  an  inch  long.  Later 
branchlets  (second  and  third  seasons)  begin  to  have  adult  foliage. 

Wood,  very  fine-grained,  rather  heavy  (very  much  heavier  than  any  of  the 
other  native  cypress  woods),  and  clear  yellow-brown,  with  streaks  of  rose-red 
and  dull  yellow.  It  has  a  faint,  aromatic,  "  cedar-like "  odor.  Great  dura- 
bility without  protection  is  a  marked  feature  of  this  wood.  The  poor  timber 
form  of  the  tree  and  its  very  limited  available  supply  prevent  the  wood  from 
becoming  commercially  important.  It  is  most  important,  however,  as  one  of 
the  rare  forest  trees  capable  of  forming  a  cover  on  the  wind-swept  coast,  even 
down  to  the  water's  edge.  In  dry  situations  elsewhere  it  is  most  worthy  of  use 
for  protective  planting.  Its  vigorous,  rather  rapid  height  growth  in  early  Hfe 
makes  it  exceedingly  useful  for  windbreaks.  The  full  extent  to  which  it  can 
be  used  in  forest  planting  for  cover  has  not  been  determined. 

Longevity. — Little  is  known  of  the  longevity  of  this  tree.  It  is  believed  to 
be  long-lived.  Trees  from  14  to  19  inches  in  diameter  are  from  60  to  85  years 
old.     Some  of  the  larger  trees  are  doubtless  over  200  years  old. 

RANGE. 

Central  California  coast,  for  a  few  miles  on  peninsula  between  Monterey  Bay  and  Car- 
mel  Bay  from  Point  Cypress  nearly  to  Carmel  River,  and  on  Point  Lobos  south  of  Car- 
mel  Bay;  mostly  in  a  belt  a  few  hundred  feet  wide  along  immediate  coast,  but  also 
scattered  farther  inland  on  ridge  of  peninsula.  Extensively  cultivated  elsewhere  in  Cali- 
fornia for  windbreaks. 

OCCUBBENCE. 

Rocky  sea  cliffs,  on  clay  lonm  soil  with  dry  leaf  litter  when  shaded  and  with  grass 
and  other  herbs  in  openings.    Soils  always  fresh  and  porous  in  shade,  but  baked,  cracked. 
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and  much  less  moist  in  the  open.     Forms  a  transition  zone  between  sea  beach  and  Mon- 
terey pine  belt. 

Mainly  in  pure,  more  or  less  dense  stand,  but  mingled  on  east  with  Monterey  pine  and 
occasional  Go  wen  cypress. 


FiQ.  61. — Cupr€98U8  macrocarpa:  a,  seed. 


Climatic  Conditions. — Climate  mild;  equable  temperature,  never  at  freezing  point 
and  rarely  above  90*"  F.  Annual  rainfall  about  17  inches.  Strong,  moist  sea  winds  keep 
air  humid  during  greater  part  of  year,  while  cloudy  or  foggy  days  are  frequent.  Demands 
humid  air  for  best  growth ;   grows  well  in  fresh  soils  away  from  immediate  influence  of 
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sea,  bat  apparently  much  shorter  liyed  outside  its  habitat.  Capable  of  enduring  wider 
variation  in  temperature  than  that  of  its  natural  range.  If  planted  in  dry  soils,  for 
instance,  where  temperature  falls  below  freezing,  it  grows  well  and  matures  young  wood 
before  frost,  which  commonly  kills  back  immature  growth  in  damp,  low  situations. 

TOLBRANCB. — Decidedly  tolerant  of  shade,  but  thrives  in  full  light.  Natural  growth 
includes  both  widely  distant,  gnarled,  twisted  trees  and  extremely  dense  stands.  In 
dense  stands  shade  of  crown  cover  is  heavy,  yet  young  growth  persists  under  it  for  many 
years. 

Rbpboduction. — Prolific  annual  seeder.  Seed  has  moderately  high  rate  of  germination 
and  persistent  vitality.  Usually  germinates  first  season,  under  dense  stands  in  compact, 
partly  decompc^sed  leaf  litter.  Seedlings  grow  very  rapidly ;  in  cultivation,  often  3  feet 
in  as  many  years.  Grows  from  cuttings  made  from  leading  twigs  of  year,  but  trees  thus 
raised  are  less  vigorous,  branch  more,  and  are  shorter  lived  than  those  grown  from  seed. 

Oowen  Cypress. 

CupressuH  goveniana  Gordon. 

DISTINGUISHING    CHARACTERISTICS. 

€k>wen  cypress,  usnally  a  small  tree,  ii^  mainly  known  simply  as  "  cypress," 
but  this  name  is  confusing;  the  coined  name,  Gowen  cypress,  is  preferable. 
Karl  T.  Hartweg  discovered  It  in  1846,  and  later  introduced  it  Into  England, 
where  it  received  its  technical  name  in  honor  of  James  R.  Gowen.  English 
writers  call  it  "  Mr.  Go  wen's  California  cypress." 

It  is  a  small,  much  branched,  shrubby  tree,  about  10  to  20  feet  high,  and 
frequently  much  stunted  and  bearing  cones  when  under  3  feet  In  height.  Under 
conditions  very  favorable  for  growth,  however,  it  is  from  30  to  40  feet  high,  or 
a  little  more,  and  from  15  to  20  Inches  In  diameter.  Young  trees  are  straight, 
with  sharply  conical  stems  and  slender,  straight  branches  which  trend  upward. 
When  the  trees  are  older,  the  lower  branches  stand  out  straight.  A  wide,  Irregu- 
lar, open  pyramidal  crown  Is  formed  down  to  the  ground.  The  crown  is  espe- 
cially open  in  older  trees  on  account  of  the  Irregular  lengthening  of  the  main 
branches,  which  become  very  stout  There  Is  rarely  more  than  a  few  feet  of 
clear  trunk.  The  bark,  about  one-half  inch  thick  on  old  trees.  Is  firm,  and  Is 
cut  by  narrow  seams  Into  a  network  of  narrow  ridges  connected  by  thinner 
diagonal  ones.  On  the  outside  the  bark  Is  weathered  to  a  dull  reddish  brown, 
but  the  Interior  shows  a  clear  red-brown.  The  minute,  closely  pressed,  pointed 
leaves  (fig.  62)  have  a  faintly  marked  pit  (sometimes  wanting)  on  the  back, 
and  are  a  dark  grass-green.  Those  of  a  season's  growth  persist  from  three  to 
four  years,  but  die  at  the  end  of  their  second  or  third  year.  The  cones  (fig.  62), 
one-half  to  seven-eighths  of  an  Inch  In  diameter,  mature  at  the  Close  of  the 
second  season,  shed  their  shiny,  pale  brown  seeds  (fig.  62,  a)  late  in  September 
or  in  October,  but  remain  on  the  trees  for  a  number  of  years  thereafter.  Mature 
cones  are  shiny  and  either  light  browh,  tinged  with  red,  or  purplish  brown. 
Nineteen  or  twenty  angled  seeds  are  produced  under  each  perfect  cone-scale. 
The  seeds  are  not  buoyant  enough  to  be  carried  more  than  a  few  rods  from  the 
mother  tree,  even  by  strong  winds.  Seed  leaves,  3,  occasionally  4 ;  about  three- 
sixteenths  of  an  inch  long,  narrow  and  pointed.  Seedling  leaves  are  similar, 
but  slightly  longer,  and  stand  out  from  the  slender  stem  at  regular  Intervals  In 
groups  of  3  or  4.  During  the  first  or  second  season  narrow  scale-like  leaves 
(about  three-sixteenths  of  an  inch  long)  appear  on  the  tiny  branches  of  seed- 
lings. They  stand  slightly  away  from  the  stem,  and  those  which  succeed  them, 
in  the  third  and  fourth  years,  become  more  and  more  like  adult  leaves  In  form 
and  arrangement 

Wood,  pale  yellowish  brown,  fine  grained*  rather  heavy,  and  faintly  aromatic. 
It  appears  to  be  durable  when  exposed  to  the  weather.     The  wood  Is  of  no 
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commercial  value,  but  the  tree  is  very  important  in  forming  a  cover  for  barren. 
Bandy,  and  rocky  slopes  too  much  exposed  for  most  other  trees.  Its  low  growth 
subjects  it  to  destructive  fires,  but  it  persistently  reconquers  areas  on  which  its 
ranks  have  been  severely  thinned. 


Fig.  62. — Cupreaaua  goveniana:  a,  seed. 

Longevity. — Little  Is  known  of  its  age,  but  it  is  believed  to  be  fairly  long- 
lived.  Trees  from  8  to  14  inches  in  diameter  are  from  55  to  97  years  old.  The 
age  of  larger  trunks  is  probably  150  or  200  years,  or  even  more. 
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RANGE. 

California  coast  region  in  an  interrupted  belt  from  Mendocino  County  to  San  Diego 
County;  sea-level  to  nearly  3,000  feet.  Extends  from  Ukiah  and  plains  of  Mendocino 
County  to  mountains  at  southern  boundary  of  the  State.  Ascends  canyons  in  central 
California  coast  mountains  to  nearly  3,000  feet.  Sonoma  County:  Noted  in  western  part 
of  Green  Valley  on  road  between  Sebostopol  and  Camp  Meeker  (about  3  miles  cast  of 
Meeker)  :  Dutch  Bill  Gulch,  a  little  below  Ciimp  Meeker,  on  road  from  Meeker  to  Monte 
Rio.  Lake  County:  East  side  of  Mount  St.  Helena,  on  road  from  Toll  House  to  Middle- 
town,  extending  from  an  altitude  of  about  1,500  feet  down  to  valley  level  for  about  5 
miles  south  of  Mlddletown  ;  few  miles  northwest  of  Middletown  on  gulch  slope  north  of 
road  to  Cobb  Valley.  Marin  County:  West  end  crest  of  Mount  Tamalpais.  Alameda 
County:  Cedar  Mountain.  Monterey  County:  Small  grove  on  north  side  of  Huckleberry 
Hill  (Monterey  Peninsula,  near  Monterey),  at  300  to  350  feet  (probably  type  locality  of 
species).  Sandy  barrens  and  rocky  slopes  of  Santa  Lucia  Mountains,  at  1,000  to  3,000 
feet,  only  near  Los  Burros,  and  extending  over  summit.  San  Luis  Obispo  National  Forest, 
from  Cerro  Alto  southeastward,  as  well  as  in  main  canyons  trending  eastward,  at  1,100 
to  2,500  feet  elevation.  San  Diego  County:  In  Jamul  Valley  between  El  Nido  and  Dul- 
zura,  near  Mexican  border   (southern  limit). 

OCCURRENCE. 

On  sandy  barrens  or  rocky  slopes,  canyons,  and  gulches,  commonly  In  very  dry  soils  of 
poorest  kind.  On  summits  and  low  mountain  slopes  of  central  California  coast  region, 
a  shrub  on  dry,  shallow  soil  overlying  granitic  or  limestone  rock ;  largest  near  mountain 
streams. 

Occurs  scattered,  as  individuals,  or  in  groves,  and  often  In  broken  forest  over  extensive 
tracts ;  nowhere  abundant.  Associates  on  slopes  with  Coulter  pine,  and  near  streams 
with  Douglas  fir  and  western  yellow  pine. 

Climatic  Conditions. — Climate  mild ;  temperature,  between  12"  an  112°  F.,  and  annual 
rainfall  from  53  inches  In  north  to  5  inches  at  south.  Proximity  to  sea  insures  frequent 
fogs  and  high  humidity  during  most  of  year. 

Tolerance. — Tolerates  considerable  shade,  often  growing  in  rather  dense  stands. 

Reproduction. — Prolific  seeder,  bearing  cones  abundantly  when  only  2  or  3  feet  high. 
Seed  has  moderately  high  rate  of  germination  and  persistent  vitality.  Reproduction 
abundant  near  seed  trees,  where  seedlings  are  often  established  in  great  numbers. 

Dwarf  Cypress. 

Cupressus  pygmaea  (Lemm.)  Sargent 

DISTINGUISHING    CHARACTERISTICS. 

Dwarf  cypress,  a  small  and  unimportant  species,  was,  until  a  dozen  years  ago, 
considered  only  a  dwarfed  form  of  Gowen  cypress,  which  it  resembles  so  closely, 
except  in  size  and  habit,  that  the  casual  or  lay  observer  can  not  readily  distin- 
guish it.  Stunted  on  extremely  poor  soil,  it  is  bushy  and  bears  cones  when  under 
it  feet  in  height.  In  situations  more  favorable  for  growth  it  is  from  10  to  25 
feet  high — very  rarely  30  feet — and  from  6  to  12  inches  in  diameter.  The 
trunk  is  conical,  and  the  crown  narrowly  conical,  with  slender  branches  trend- 
ing upward.  The  shallowly  seamed  bark  of  large  trunks  Is  thin,  clear  red- 
brown,  and  differs  from  that  of  the  Gowen  cypress  in  having  its  flat  ridges 
divided  into  long,  shreddy  scales.  In  general  appearance  the  scale-like  leaves 
(fig.  63)  resemble  those  of  the  Gowen  cypress,  but  they  differ  from  them  dis- 
tinctly in  being  entirely  without  the  glandular  pits  on  the  back,  which  are 
always  found  on  some  of  the  leaves  of  the  other  species.  The  cones  (fig.  63) 
mature  by  autumn  of  the  second  season  and  remain  on  the  branches  for  a  long 
time  after  their  seeds  are  shed.  They  vary  from  five-eightlis  to  seven-eighths 
of  an  inch  in  the  longer  diameter ;  otherwise  they  are  similar  to  the  smaller 
cones  of  Gowen  cypress.  Cone-scales  range  In  number  from  6  to  10  (Instead  of 
C  to  8,  as  in  the  Gowen  cypress),  while  the  smaller  seeds  (fig.  63,  a)  are  black 
when  mature,  and  only  about  10  or  fewer  are  borne  under  each  perfect  cone- 
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scale.  Wood,  coarse-grained;  faint  reddish  brown  (that  of  Gowen  cypress  is 
pale  yellowish-brown).  Nothing  is  known  now  of  its  other  characteristics; 
but  good-sized  sticks  are  so  rare  that  it  is  not  likely  to  be  used  except  for  local 
domestic  purposes.    The  tree  deserves  the  forester*s  attention,  however,  par- 


Fio.  63. — Cupressus  pygmaea:  a,  seed. 


tlcularly  on  account  of  Its  remarkable  ability  to  thrive  in  much-exposed  coastal 
situations  and  in  dry,  poor  soils. 

Longevity. — Very  little  is  known  of  its  age.     Most  of  the  largest  trees  now 
known  in  the  greatly  confined  range  are  probably  not  over  60  years  old ;  recur- 


POBEST  TREES  OF  THE  PACIFIC  SLOPE.  165 

reDt  destructive  fires  have  killed  older  trees.  The  early  diameter  growth 
appears  to  be  rather  rapid  in  protected  situations,  where  trees  from  C  to  10 
inches  in  diameter  are  from  18  to  about  35  years  old.  Probably  it  would  be 
fairly  long-lived,  if  protected  from  fire. 

RANGE. 

California  coast  barrens  of  Mendocino  County  from  Ten-Mile  Run  southward  to  Na- 
varro River,  extending  from  about  three-fourths  of  a  mile  of  the  sea  inland  for  3  or  4 
miles. 

OCCLBBENCE. 

In  "peat  swamps**  In  wet  soil  of  poor,  shallow  sand  overlying  a  stiff,  yellow  clay 
hardpan.  The  soil,  wet  by  seepage  from  higher  levels,  supports  low  huckleberry  and 
other  shrubby  plants,  with  some  peat.  In  these  situations  Its  {growth  is  stunted,  but  in 
better  soil  of  borders  of  the  barrens  and  of  deep  gullies  in  them,  it  reaches  tree  size. 

On  poor  barrens,  forms  dense  thickets,  interspersed  with  groups  of  swamp  pine  and, 
occasionally,  with  lodgepole  pine.  Stunted  growth  of  thickets  is  due  partly  to  frequent 
fires  and  partly  to  the  unfavorable  soil ;  best  growth  Is  freer  from  fire. 

Climatic  Conditions. — Climate  moderately  equable,  with  temperature  rarely  up  to 
112**  and  never  below  12°  F.  Annual  rainfall,  between  20  and  50  inches,  with  an  aver- 
age of  about  35  inches.  Summers  are  hot  and  dry,  but  the  other  seasons  are  usually 
humid. 

ToLBEANCB. — Similar  to  Gowen  cypress ;  decided  tolerence  of  shade  is  shown  by  reten- 
tion of  branches  in  the  dense,  over-crowded  stands. 

Rbproduction. — Prolific  seeder.  Seed  similar  in  quality  to  .  Gowen  cypress.  Bears 
cones  when  but  a  foot  or  two  high.     Reproduction  abundant  near  seed  trees. 

Macnab  Cypress. 

Cupressus  macnabiana  Murray. 

DISTINGUISHING  CHARACTERISTICS. 

Macnab  cypress  is  a  very  rare  and  little  known  tree,  though  several  new  sta- 
tions for  it  have  l)een  recently  discovered.  It  is  a  low,  open-crowned,  bushy  tree, 
under  20  feet  In  height.  Frequently  it  is  only  a  many-stemmed,  low,  wide-spread- 
ing shrub.  The  largest  trees  have  only  a  few  feet  of  clear  trunk  and  rarely 
have  a  diameter  of  more  than  from  6  to  12  inches.  Their  bark  is  deep  chocolate- 
brown,  tinged  with  red,  and  about  one-fourth  of  an  inch  thick ;  firm  and  very 
distinctly  cut  by  narrow  seams  into  a  net\i'ork  of  rather  regular,  flat,  connected 
ridges,  and  diamond-shaped  interspaces.  The  thin,  smooth  bark  of  branchlets  is 
dark-brown,  or,  where  the  scaly  leaves  have  recently  fallen  and  exposed  it,  clear 
purple-red.  The  foliage  is  a  dark  grass-green,  sometimes  with  a  whitish  tinge. 
A  minute  blister-like  gland  distinctly  marks  the  back  of  each  leaf  (fig.  64). 
Except  in  the  case  of  young  shoots,  the  leaves  on  all  branchlets  are  sharply  or 
bluntly  pointed  and  closely  pressed  to  the  stems.  On  young  shoots  they  are 
keenly  pointed  and  stand  slightly  away  from  the  stems.  This  makes  the 
foliage  prickly  to  the  touch.  Cones  (fig.  04,  a)  mature  at  the  end  of  the  second 
summer,  shed  their  light  chocolate-brown,  flat  seeds  late  in  autumn,  and  usually 
remain  attached  to  the  tree  for  several  or  many  seasons.<>  At  maturity  the 
cones  are  reddish  chocolate-brown,  with  a  pale  ashy  coating.  They  vary  from 
about  three-fourths  to  nearly  an  inch  in  length.  Sixteen  to  18  seeds  (fig.  64,  h) 
are  borne  under  each  perfect  scale.    The  rather  heavy,  very  narrowly  winged  -^ 


•  Cones  recently  examined  were  found  to  be  full  of  seed  after  adhering  to  the  branch 
for  six  years ;  moreover,  the  cone-scales  were  green  and  spongy,  appearing  to  be  a  sub- 
stantial part  of  the  living  branch. 
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seeds  are  not  carried  more  than  a  few  rods  away  from  the  tree.  Wood,  exceed- 
ingly fine-grained,  very  light  yellowish  brown,  and  several  pounds  heavier  per 
cubic  foot  than  that  of  the  Gowen  cypress.    It  is  of  no  commercial  use.    More- 


Fio.  64. — Cupressua  macnabiana :  a,  cones ;  h,  seed,  natural  size  and  enlarged. 

over,  the  tree  Is  too  rare  to  have  great  lmi)ortanoe  In  forest  management,  but  its 
ability  to  thrive  on  dry,  thinly  covered  slopes  makes  It  worthy  of  investigation 
for  planting  in  barren  situations. 
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Longevity. — ^Very  little  Is  known  of  its  age;  fuller  records  are  required. 
Trees  from  5  to  8  inches  in  diameter  are  from  80  to  125  years  old.  Probably 
only  moderately  long-lived — ^not  exceeding  200  to  250  years. 

RANGE. 

In  widely  separated  groves  in  coast  ranges  of  California  from  Sislciyous  southward  to 
Napa  Coanty;  also  Sierra  foothills  of  Shssta  to  Yuba  counties. 

Occasional  groves  on  dry  hills  and  low  slopes  of  northern  coast  mountains,  from  near 
head  of  Hooker  Canyon  (Napa  Mountains,  Sonoma  County)  and  Mount  iEtna  (central 
Napa  County)  northward  through  Lake  County  to  Red  Mountain  (east  side  of  Ukiah 
Valley,  Mendocino  County).  Lake  County:  Noted  In  gulch  on  Complexion  Creek,  begin- 
ning on  stage  road  about  6  miles  west  of  Leesville,  and  continuing  thence  westward 
down  gnlch  for  3  miles  to  Indian  Valley ;  road  from  Rumsey,  at  head  of  Capay  Valley 
to  Lower  Lake;  exceedingly  abundant  along  rocky  gulch  2  or  3  miles  beyond  (north  of) 
Manliattan  Mine,  whence  it  extends  northward  for  about  2  miles,  but  not  quite  to  south 
end  of  Morgan  Valley ;  west  slope  of  Bartlett  Mountain,  a  few  trees  at  about  1,800  feet 
altitude  on  north  road  from  Bartlett  Springs  to  Upper  Lake;  west  side  of  Clear  Lake 
(road  Highland  Springs  to  Hopland),  in  gulch  about  3  miles  west  of  Highland  Springs, 
continuing  very  abundant  for  some  distance;  farther  south  (road  Cobb  Valley  to  Middle- 
town),  in  gulch  a  few  miles  northwest  of  MIddletown ;  on  east  base  of  Mount  St.  Helena 
on  St.  Helena  Creek,  from  about  5  miles  south  of  MIddletown  at  edge  of  valley  (altitude 
about  1,200  feet),  southward  up  gulch  for  several  miles,  to  about  1,500  feet;  scattered 
on  Bartlett  Creek  (Lake  County).  Common  In  gulch  near  Cook  Springs  (Colusa  County). 
East  Trinity  Mountains,  between  Shasta  (town)  and  Whiskey  town  at  1,300  feet,  and 
reported  elsewhere.  Siskiyou  County:  Grove  near  Little  Shasta  River  about  15  miles 
north  of  Mount  Shasta  (Sec.  14,  T.  45  N.,  R.  4  W.)  ;  and  also  one  (the  northmost)  on 
west  end  of  Slsklyous,  at  point  about  10  miles  from  mouth  of  Selad  Creek  (tributary 
Klamath  River) .  Noted  in  Sierras  as  follows :  Shasta  County:  Just  west  of  Lassen 
Peak  National  Forest  on  plateau  west  of  Burney  Creek  at  5,500  feet  (southwest  quarter 
of  Sec.  24,  T.  34  N.,  R.  2  E.)  ;  near  head  of  North  Fork  of  South  Fork  of  Cow  Creek 
at  4,000  to  5,000  feet  (southeast  quarter  of  Sec.  5,  T.  32  N.,  R.  2  E.)  ;  Lassen  Peak 
National  Forest,  small  grove  at  base  of  Lassen  buttes.  Tehama  County:  Near  Payne 
post-offlc6  and  on  Payne  Creek  Hill,  just  west  of  Payne  Creek ;  160  acres  on  Upper  Butte 
Creek  (near  north  line  of  Sec.  25,  T.  30  N.,  R.  1  W.)  ;  several  trees  few  miles  south- 
ward on  Inskip  Butte  (T.  20  N.,  R.  1  W.).  Butte  County:  Magalla,  at  2,300  feet. 
Three  groves  near  Pobbin  (Yuba  County),  on  Dry  and  Indiana  creeks. 

OCCURRENCE. 

On  dry  east  and  west  slopes  and  ridges,  In  gravelly  dry  soils,  which  are  often  clayey 
and  sometimes  very  shallow.  In  pure,  dwarfed  stands  of  limited  area  or  in  small 
groups. 

Climatic  Conditions. — Climate  characterised  by  wide  annual  variations  in  precipita- 
tion, minimnm  being  about  13  and  maximum  62  inches.  Temperature,  rarely  or  never 
reaches  zero,  but  often  above  100**  F.  during  the  summer. 

ToLBBANCB. — Not  determined ;  appears  to  be  similar  to  other  related  species. 

Reproduction. — Moderately  abundant  seeder,  usually  producing  cones  every  year. 
Seed  similar  in  quality  to  that  of  Gowen  cypress,  but  reproduction  less  abundant  than 
latter. 

GHAM^CYFABIS.     CEDABS. 

The  cedars  are  a  little  known,  small  group  of  evergreen  trees,  usually  called 
"cypresses,"  and  somewhat  resembling  the  Thujas.  They  dIflPer  greatly  from 
the  Thujas,  however,  in  having  very  much  heavier  and  harder  wood,  without 
the  characteristic  "cedar  odor,"  but  with  a  peculiarly  sweet  or  rather  faintly 
aromatic  odor.  They  differ  from  Thujas  also  very  distinctly  in  their  habit, 
and  particularly  in  having  small  spherical  cones  instead  of  small,  narrow, 
elongated  cones.  The  seeds  of  Chamcecyparis,  which  are  without  aromatic  resin 
cells,  differ  from  the  seeds  of  Thujas  in  form  and  character.  The  small,  scale- 
like leaves,  which  fall  from  the  branches  In  the  third  year,  are  arranged  like 
,  those  of  Thujas.  The  delicate  twigs  or  branchlets  are  distinctly  flat,  like  those 
of  Thujas,  but  are  noticeably  narrower  (finer) ;  they  are  arranged  in  one  plane. 
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forming  conspicuously  flat  sprays  (figs.  65-67).  The  leaves  of  seedlings  are,  like 
those  of  Thuja,  long,  slender,  sharp-pointed,  and  spreading  in  regularly  distant 
groups  of  3  to  4 ;  becoming  shorter,  more  scale-like,  and  much  less  spreading  on 
some  branchlets  of  second  and  third  year  plants,  and  later  assuming  form  of 
adult  foliage.  As  a  rule,  the  2  seed  leaves  of  western  native  Chamaecyparis  are 
nearly  one-third  longer  (three-eighths  of  an  inch)  than  seed  leaves  of  the  west- 
ern Thujas,  with  which  the  former  are  often  associated.  The  flowers,  which 
appear  early  in  the  spring,  are  minute  and  otherwise  inconspicuous  bodies  at  the 
ends  of  the  twigs.  The  male  flowers,  pollen  bearing  only,  and  female  flowers, 
which  produce  cones  and  seed,  are  borne  on  different  branches  of  the  same  tree. 
The  very  small,  spherical  cones,  which  stand  erect  on  the  branchlets,  are  mature 
at  the  TAttt^  the  flrst  summer  or  in  early  autumn,  when  they  open  slowly  to 
shed  thelr:»eeds,  after  which  some  of  them  often  remain  on  the  tree  for  another 
season.  fVom  1  to  4  or  5  minute  seeds  (flgs.  65,  67)  are  borne  under  each  cone 
scale.  They  are  provided  with  light  wings  on  two  sides,  but  are  less  buoyant 
than  seeds  of  Thuja,  and  usually  fall  near  the  parent  trees.  Seed  leaves  2  and 
opposite. 

The  cedars  are  important  forest  trees.  With  other  species,  they  supply 
much  needed  cover  on  high,  exposed  crests  and  slopes,  us  well  as  most  durable 
and  excellent  commercial  timber. 

Two  species  inhabit  forests  of  the  Pacific  region,  one  of  which  extends  far 
northward  on  this  coast. 

Yellow  Cypress;  Alaska  Cypress. 

Chamwcyparift   nootkatensis    (Lamb.)    Spach. 

DISTINGUISHING   CHARACTERISTICS. 

CkanuBcyparis  nootkatensis  is  little  known  except  within  its  range,  where  it 
is  commonly  called  "yellow  cypress"  and  ** Alaska  cypress."  It  is  known  also 
as  "  Sitka  cypress "  and  occasionally  as  "Alaska  cedar  "  and  "  yellow  cedar." 
Although  distinct  in  habit  and  in  foliage,  it  may  be  mistaken  for  the  western 
red  cedar,  from  which,  however,  its  clear  sulphur-yellow  wood  plainly  distin- 
guishes it.  Yellow  cypress  is  characterized  by  an  open,  narrowly  conical  crown, 
which  in  the  dense  forest  has  drooping  branches,  few  and  distant  from  each 
other,  and  with  weeping  flat  sprays,  and  by  an  exceedingly  slender,  whip-like 
leader,  which  is  too  weak  at  Its  tip  to  stand  erect  and  which  bends  over  grace- 
fully. All  of  the  branches  (slender  on  young  trees  and  thicker  on  old  trees) 
droop  more  or  less,  and  the  few  flat  side  and  terminal  branchlets  hang  down, 
so  that  the  crown  as  a  whole  has  a  weeping  habit  It  is  from  75  to  SO  feet 
high  (sometimes  90  or  100  feet),  and  from  2  to  3  feet  or  not  uncommonly  4  or  5 
feet  in  diameter.  Forest-grown  trees  are  clear  of  branches  for  from  30  to  50 
feet,  but  in  the  open  or  on  the  border  of  a  forest  old  trees  may  have  branches 
nearly  to  the  ground.  On  high,  exposed  slopes  and  crests  it  is  very  much 
smaller,  often  only  10  feet  or  even  less  in  height,  and  assumes  a  sprawling 
form.  The  trunk  Is  usually  conlcnl,  sharply  tapering  from  a  wide  base,  but  In 
very  dense  stands  the  base  is  little  swelled.  Trunks  are  seldom  perfectly 
straight,  and  in  most  old  trees  they  have  one  or  two  slight  bends.  They  are 
always  more  or  less  fluted  or  infolded  at  the  base,  and  are  rarely  full  and 
round.  Bark  is  thin  on  old  trunks  (about  flve-elghths  of  an  inch  thick), 
affording  but  little  protection  against  fire,  which  the  trees  rarely  survive; 
ashy  brown  on  the  outside,  and  clear,  reddish  cinnamon  brown  when  broken. 
The  surface  is  irregularly  and  rather  finely  broken  by  shallow  seams ;  the  thin, 
flat  ridges  have  frequent  diagonal  cross  connections,  and  flake  off  in  long. 
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narrow  strips.  The  flat,  blue-green  sprays  are  noticeably  harsh  and  prickly 
to  the  touch,  in  this  respect  unlike  the  smooth  foliage  of  the  associated  western 
red  cedar.  The  scale-like  leaves  (fig.  65),  especially  on  thrifty  leading  branch- 
lets,  have  very  distinctive,  sharp,  spreading  points.    The  cones  (flg.  65),  ripe 


Fig.  (55. — Chamoicyparia  nootkatenaU:  a,  seed  natural  size  and  twice  natural  size. 


in  late  September  or  early  October,  are  deep  russet-brown,  with  conspicuous 
whitish  bloom.  From  2  to  4  seeds  (flg.  65,  o),  of  similar  color,  are  borne  under 
each  of  the  perfect  cone  scales. 
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Wood,  appropriately  named  "  yellow "  from  its  clear  sulphur-yellow  color, 
exceedingly  fine-grained;  though  light,  it  is  comparatively  heavy  for  its  cIqss, 
being  from  10  to  12  pounds  heavier  per  cubic  foot  than  western  red  cedar; 
elastic,  but  somewhat  brittle,  and  firm,  and  splits  and  works  very  easily.  It 
is  remarkably  durable  when  exposed  to  weather,  earth,  or  water.  Logs  of 
yellow  cypress  have  lain  on  moist  ground  for  half  a  century  with  little  decay. 
The  firm  structure  of  the  wood,  together  with  the  ease  with  which  it  is  worked 
and  the  attractive  finish  it  takes,  renders  It  especially  useful  for  interior  finish 
and  cabinet  w^ork,  as  well  as  for  special  uses  requiring  soft,  light,  durable  wood. 
The  comparatively  limited  supply  of  this  wood  is  likely  always  to  confine  its 
usefulness  to  a  few  special  but,  nevertheless,  important  purposes.  Very  im- 
portant as  an  associate  with  other  trees  capable  of  forming  protective  cover  on 
cold,  high  slopes. 

I^NGEviTY. — Little  is  known  of  the  longevity  of  yellow  cypress.  It  grows 
very  slowly  in  height  and  diameter,  however,  and  doubtless  is  very  long-lived. 
Trees  from  15  to  20  inches  in  diameter  are  from  200  to  275  years  old.  Very  large 
trunks  are  probably  from  500  to  600  years  old.    Further  records  are  desirable. 

RANGE. 

Coast  and  islands  of  southeastern  Alaska  and  British  Columbia  and  southward  on 
coast  and  in  Cascades  tti rough  Washington  and  northern  Oregon.  North  of  Vancouver 
Island  at  sea-level  to  3,000  feet ;  in  Cascades  of  Washington  and  Oregon  at  from  2,600 
to  7,000  feet  elevation. 

Alaska. — Sea  slope  of  Coast  Range  and  islands  northward  to  Wrangell  and  to  Prince 
of  Wales  Island,  at  from  sea-level  to  tlmberline  (2,000  to  3,000  feet)  ;  scattered,  forming 
about  10  per  cent  of  stand,  and  best  growth  between  1,000  and  2,000  feet.  Farther 
north,  only  in  isolated  group  at  Sltlca,  at  Icy  Cape  (Just  north  of  Cross  Sound),  a 
single  tree  on  Khantaak  Island  (Yakutat  Bay),  a  few  trees  on  Hawkins  Island  at  east 
end  of  Prince  William  Sound,  and  on  opposite  mainland,  6  or  7  miles  from  Orca; 
small  area  on  Glacier  Island  (Prince  William  Sound,  Just  west  of  Port  Valdes),  and  on 
opposite  mainland  from  Long  Bay  to  Unganik  Bay  (lat.  61",  long.  147"  20'),  the 
northern  and  western  limits.  Locally  noted  also  on  Ketchikan  Creek  and  Shrimp  Bay, 
at  700  feet ;  Revillagigedo  Island ;  Peter's  Mountain ;  Pearse  Canal,  at  725  feet ;  Kasan 
Bay ;  Prince  of  Wales  Island,  and  at  Wrangell. 

British  Columbia. — Islands  and  sea  side  of  Coast  Range,  at  from  sea-level  to  2,000 
and  3,000  feet  elevation  as  far  south  as  northern  part  of  Queen  Charlotte  Sound  (north 
end  Vancouver  Island),  and  at  higher  elevations  farther  south.  Occurs  sparingly  on 
Queen  Charlotte  Islands,  on  exposed  west  coast  near  sea-level,  near  Massett,  at  head 
of  West  Arm  of  Cumshewa  Inlet  and  of  Rose  Harbor,  as  well  as  other  inlets  of  Moresby 
Island ;  abundant  on  mountains  between  2,000  and  5,000  feet.  Southward,  leaving  sea- 
4  level,  it  becomes  general  on  slopes,  appearing  on  Burrard  Inlet  at  an  altitude  of 
several  hundred  feet ;  common  in  northern  part  of  Vancouver  Island,  short  distance 
inland,  on  plateaus  and  mountains,  and  sparingly  on  Lake  Nlmpklsh ;  common  in 
southern  part,  at  from  1,000  feet  up,  in  Renfrew  district  on  Mount  Bdinburg  (3,260 
feet),  and  In  Gordon  River  Valley;  noted  on  Nanaimo  River  and  Mount  Benson  (near 
Nanaimo).  Inland  on  mainland,  in  Fraser  Valley,  to  Silver  Mountain  (near  Yale),  at 
4,000  to  5,000  feet. 

Washington. — Frequent  In  Olympic  Mountains  and  on  west  side  of  Cascades  north 
of  Mount  Rainier,  generally  at  from  2,000  to  7,500  feet ;  less  abundant  farther  south 
in  Cascades  and  on  headwaters  of  rivers  on  east  side.  Ridges  of  Olympics  below  3,500 
feet,  and  to  lowlands  at  mouths  of  rivers  on  Pacific  coast ;  locally  noted  on  upper  part 
of  South  Fork  of  Skokomlsh  River.  Not  recorded  in  Coast  Range  south  of  Olympics. 
Washington  National  Forest  (west  side  of  Cascades),  moist  slopes  and  benches  at  from 
2,000  feet  to  6,500  feet ;  locally  noted  in  Green  and  White  River  valleys.  Washington 
National  Forest  (east  side  of  Cascades),  moist  valleys  or  slopes  near  main  divide, 
at  elevations  of  2,100  feet  to  6,000  feet ;  noted  as  follows :  Skagit  Pass ;  Methow  River ; 
Rattlesnake  Creek ;  Stehekin  River  down  to  within  about  6  miles  of  Stehekin ;  Horseshoe 
Basin,  near  Mount  Amos ;  Stevens  Pass,  at  head  of  tributary  of  Wenache  River ; 
Wenache  River  Valley ;  Mount  Stuart ;  Yakima  River  Valley.  Mount  Rainier  National 
Forest,  at  2,600  to  7,400  feet,  forming  1  to  2  per  cent  of  forest  In  White,  l*uyallup, 
Cowlitz,  and  Cispus  river  water  sheds   (west  side  of  Cascades),  and  extending  south- 
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ward  to  Mount  Adams,  but  not  in  Columbia  River  basin ;  on  east  side  of  Cascades,  only 
tn  northern  part  on  Natches,  Tleton,  Atanum,  and  Klickitat  river  watersheds.  Locally 
noted  on  Mount  Rainier,  at  3,500  to  6,000  feet — more  common  on  north  than  on  south 
side;  Goat  Mountains;  Dewey  Lake  (head  of  American  River),  at  5,300  feet.  Not 
detected  on  Mount  St.  Helens. 

Obboon. — West  side  of  Cascades  southward  to  Deer  Creek  (tributary  McKlnzie  River, 
T.  14  S.,  R.  6  E.),  generally  at  2,500  to  6.100  feet  elevation.  Locally  noted  on  Mount 
Hood  at  Government  Camp,  and  on  north  side  (T.  1  N.,  R.  8  and  R.  0  E.)  ;  valley 
of  Santiam  River,  at  4,000  to  5.000  feet ;  between  forks  of  Breltenbush  River,  at  4,150 
feet.  Reported  extending  150  miles  south  of  Mount  Hood,  but  definite  records  of  its 
occurrence  there  are  lacking,  as  are  also  records  of  its  reported  existence  in  northern 
Idaho. 

OCCURRENCE. 

Common  on  bottomland,  along  streams.  In  basins,  valleys,  and  gulches,  and  on  moun- 
tain slopes.  Where  moisture  Is  deficient,  confined  chiefly  to  north  exposures  and  north 
fiides  of  mountains,  but  where  precipitation  and  humidity  are  great,  exposure  Is  less 
Important,  and  the  tree  Is  common  on  south  slopes.  Chiefly  In  moist,  rocky  or  gravelly 
soils  of  good  quality ;  occasionally,  of  small  size,  on  poor,  dryish  soils ;  very  much  like 
western  red  cedar  in  soil  requirements.  (Quantity  and  quality  of  soil  more  important 
where  moisture  is  deficient  or  where  evaporation  is  rapid. 

Mainly  scattered  singly  or  in  groups ;  sometimes  In  pure  stands  of  limited  extent. 
Generally  with  Sitka  spruce,  western  red  cedar,  western  hemlock,  grand  fir,  western 
yew,  broadleaf  and  vine  maples,  and  Sitka  alder,  in  Washington,  British  Columbia,  and 
south  Alaskan  coast  region  ;  higher  up,  with  black  hemlock,  lodgepole  pine,  alpine,  ama- 
bilis,  and  noble  firs,  Douglas  fir,  western  larch,  western  white  pine,  and  Bngelmann 
spruce. 

Climatic  Conditions. — Climate  of  range  generally  favorable  for  tree  growth.  Sum- 
mers comparatively  cool  and  humid,  and  winters  not  severe.  Average  annual  preclplta- 
.tlon  from  20  to  100  Inches  or  more,  from  Oregon  to  Alaska.  Changes  in  temperature 
are  usually  gradual,  but  In  places  mercury  drops  considerably  below  zero.  In  vicinity  of 
ocean,  climate  is  especially  mild  and  uniform,  while  humidity  and  precipitation  are  par- 
ticularly great. 

ToLBBANCB. — Not  SO  tolersut  as  western  red  cedar  and  hemlock,  but  more  tolerant 
titan  western  white  pine  and  noble  fir.  Under  best  conditions  for  growth  It  maintains 
fairly  dense  shade.  Tolerance  varies  with  soil,  moisture,  and  climatic  conditions.  Less 
tolerant  with  age.  Where  soli  and  air  are  abundantly  moist  It  thrives  in  the  open ;  but 
partial  shade  and  shelter  (reducing  evaporation  and  transpiration)  are  beneficial  when 
soil  moisture  Is  deficient. 

Reproduction. — Seeding  habits  not  fully  known.  Produces  cones  rather  spnringly, 
but  with  occasional  rather  good  seed  years.  Seed  has  only  moderate  rate  of  germina- 
tion, with  transient  vitality.  Reproduces  itself  freely  under  favorable  conditions  (moist 
soil  and  shade),  but  poorly  in  dry  situations.  Germination  and  growth  of  seedlings  best 
on  moist  moss,  muck,  and  mineral  soils. 

Lawson  Cypress;  Port  Orford  Cedar. 

Chamwcyparis  latcsoniana  (Murr.)  Parlatore. 

DISTINGUISHING    CHARACTERISTICS. 

On  account  of  its  great  beauty  as  an  ornamental  evergreen,  Lawson  cypress, 
the  Port  Orford  Cedar  of  lumbermen,  is  widely  known  In  this  country  and  abroad. 
It  is  little  known,  however,  as  a  forest  tree.  It  Is  the  largest  tree  of  its  genus 
and  also  the  largest  representative  of  its  trll)e  (Cupressineae)  in  North  America. 
Height,  from  125  to  180  feet,  with  a  diameter  of  from  3i  to  6  feet.  Trees  8  or 
more  feet  in  diameter  and  nearly  200  feet  high  sometimes  occur,  but  are  now  rare. 
In  youth  it  is  readily  distinguished  by  its  profusion  of  short,  feathery,  weeping 
branchlets  of  deep  yellow-green,  and  its  dense,  sharply  defined,  pj-ramidal 
crown,  which  extends  nearly  to  the  ground  and,  in  the  oi)en,  is  retained  for 
many  years.  At  first  the  branches  all  trend  upward,  but  gradually,  as  the  tree 
grows  older,  they  become  horizontal  and  drooping,  especially  at  the  bottom  of 
the  crown.  The  tips  of  the  leading  branchlets  and  the  fringy  side  sprays 
hang  down  conspicuously,  on  old  trees  the  leaf-covered  twigs  being  shorter 
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and  less  graceful  than  on  young  trees.  Forest-grown  trees  carry  a  short  but 
otherwise  similar  crown  and  have  trunks  clear  of  branches  for  80  or  100  feet 
or  more.  Like  those  of  the  yellow  cypress,  trunks  often  have  one  or  two  slight 
bends  and  a  broad,  rapidly  contracted  base,  which  is  somewhat  flattened, 
hollowed  or  slightly  fluted  in  places.  The  trunk  form,  however,  is  round  and 
full  above.  The  bark  bears  only  a  general  resemblance  to  that  of  yellow 
cypress.  This  resemblance  is  due  to  the  numerous  narrow,  diagonal  ridges 
which  connect  the  larger  ridges,  as  in  the  yellow  cypress.  It  is  conspicuously 
thick — 6  to  8  inches  or  more  at  the  base  of  old  trunks — ^but  thinner  higher  up. 
Deep,  narrow  seams  divide  an  apparently  separate  outer  layer  of  bark  into 
narrow,  rather  loose  ridges,  which  separate  into  long  strips,  showing  a  dark 
red-brown  underlayer  of  bark,  which  is  strong  and  little  broken.  The  color 
of  the  outer  bark  is  similar,  but  subdued  by  weathering. 

The  minute  scale-like  leaves,  on  peculiarly  flat  sprays  (figs.  66,  67),  are 
soft  to  the  touch,  in  strong  contrast  with  the  prickly  feeling  of  yellow  cypress 
leaves,  and  their  points  are  shorter  and  blunter  than  those  of  yellow  cypress. 
The  leaves  are  closely  pressed  to  the  twigs,  except  on  young  trees  and  on  main 
branchlets.  The  small  berry-like  cones  (flg.  G7)  mature  in  one  season,  in  the 
latter  part  of  September  or  early  in  October.  They  are  clear,  dark  russet- 
brown  when  they  open  in  October.  Some  of  them  remain  on  the  tree  until 
the  following  spring.  Two  (occasionally  1)  to  4  pale  reddish  brown  seeds 
(flg.  07,  6,  c)  are  borne  under  each  perfect  cone-scale.  The  seeds  have  little 
buoyancy  and  are  carried  by  the  wind  but  a  short  distance  from  the  mother 
tree.  Seed-leaves  are  2  and  opposite,  about  three-eighths  of  an  inch  long, 
flat,  one-sixteenth  of  an  inch  wide,  pointed,  and  spreading.  The  succeeding 
leaves  of  the  young  seedling  are  similar,  but  narrower  and  sharper,  and  stand 
out  from  the  slender  stem  at  regular  intervals.  During  the  first  or  second 
season  shorter,  closely  pressed,  scale-like  leaves  appear  on  tiny  branchlets, 
followed  shortly  by  foliage  of  adult  form. 

Wood  somewhat  lighter  than  yellow  cypress  wood,  very  fine-grained,  and 
faint  yellowish  white,  with  the  slightest  tinge  of  red.  The  wood  has  a  most 
distinct  though  faint>  rose-aromatic  odor,  strong  in  green  wood  and  fainter  in 
seasoned  wood  and  due  to  a  resin.a  it  is  rather  hard  and  firm  wood,  works 
as  easily  as  the  choicest  frine,  and  is  very  durable,  without  protection,  under 
all  sorts  of  exposure.  In  spite  of  Its  commercial  excellence,  the  supply  is  so 
limited  that  it  can  hardly  last  long  or  find  use  outside  of  a  restricted  region. 
Owing  to  the  large  clear  sizes  obtainable,  it  furnishes  the  best  of  saw-timber 
and  is  a  forest  tree  of  the  first  importance. 

Longevity. — Few  age  determinations  have  been  made  of  this  tree,  which  Is 
undoubtedly  long-lived.  Trees  from  16  to  20  inches  in  diameter  are  from  186 
to  225  years  old.  The  largest  trees  would  very  probably  be  at  least  5(X)  or  600 
years  old. 

BANGE. 

Coast  of  southwestern  Oregon  from  Coos  Bay  southward,  within  fog  belt,  to  Mad 
River  (near  Humboldt  Bay),  Humboldt  County.  Cal..  extending  from  within  n  few  miles 
of  sea  to  from  10  to  40  miles  inland  and  reaching  5,000  feet  elevation  on  seaward  slopes 
of  Coast  Range.  Noted  at  Crescent  City,  Cal.,  and  in  Humboldt  County,  on  west  side 
of  Hoopa  Valley,  on  Wilson  Creek  slope ;  on  trail  between  Hoopa  Valley  and  Areata, 
about  4  miles  west  of  Hoopa,  at  1,800  feet ;  farther  west,  in  damp  gulch  between  Red- 
wood Creek  and  Blue  Lake.     A  few  outlying  stations  occur  farther  Inland,  as  In  Slskl- 

«  Continued  inhaling  of  the  odor  from  freshly  cut  timber  produces  an  ag^ravat^  <l|q- 
retic  eflTect  upon  the  system. 
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yous,  near  Waldo,  Josephine  County,  and  at  a  few  other  places  In  Oregon ;  also  at 
western  base  of  Mount  Shasta  near  Sisson,  Cal.,  on  headwaters  of  Sacramento  River, 
at  about  3.500  feet,  and  in  Trinity  Mountains  at  head  of, Halls  Gulch  (tributary  East 
Fork  Trinity  River,  T.  37  N.,  R.  6  W.),  around  Trinity  Center,  at  3,300  to  4,300  feet, 
and  probably  elsewhere. 


Fig.  66. — Chaniwcuparis  lawaoniana. 
OCCURBENCK. 

Most  abundant  and  largest  (north  of  Rogue  River)  on  west  slopes  of  Coast  Range 
foothills  from  3  to  15  miles  from  the  ocean.  Not  very  particular  in  choice  of  locality ; 
on  coast  sand  dunes,  on  high,  dry,  sandy  ridges  and  slopes  of  coast  hills,  and  on  banks 
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of  streams  and  lakes.  In  mountains,  best  in  narrow,  damp,  sunny  ravines.  Not  exacting 
in  soil  requirements,  yet  best  in  moist,  weli-drained  soils,  neither  dry  nor  swampy.  In 
Oregon  it  thrives  on  sandy  soUs,  growing  even  in  dry  soils  of  high  ridges,  while  in  north 


Fig.  67. — Chamwcyparis    lawaoniana: 


,    fruiting    branch ;    h,   c,    seed    natural    size    and 
enlarged. 


west  coast  region  of  California  It  grows  well  in  swampy  places  near  the  sea.     In  cultiva- 
tion It  does  well  in  almost  any  porous  soil,  except  cold  peat. 

In  pure  stands  of  limited  extent   only;   commonly  scattered   through   forest  singly  or 
in  small  groups.     Near  I*ort  Orford  (southwest  Oregon)   abundant  in  mixture  with  west- 
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ern  red  cedar,  Sitka  spruce,  grand  fir,  western  hemlock,  and  Douglas  fir.  With  same 
species,  but  less  abundant,  in  northwest  California  (swampy  places  near  sea)  and  some- 
times with  redwood  and  California  laurel.  Near  coast,  often  glyes  way  to  Sitka  spruce 
nnd  grand  fir,  growing  on  higher  sites  with  Douglas  flr  and  western  hemlock.  Occa- 
sionally in  sugar  and  western  yellow  pine  forests  on  rather  dry,  sunny  slopes. 

Climatic  Conditions. — Climate  characterised  by  moderate  temperatures,  heavy  pre- 
cipitation with  slight  snowfall,  high  humidity,  and  many  cloudy  days.  Temperature  on 
coast  between  10°  and  95°  F.,  and  precipitation  between  30  and  100  inches,  with  an  aver- 
age of  about  56  inches ;  higher  altitudes  have  greater  seasonal  and  daily  ranges  of  tem- 
perature and  proportionately  larger  snowfall.  However,  the  generally  low  range  keeps 
this  tree  within  modifying  influence  of  the  sea.  Successfully  cultivated  in  Europe  and  in 
northeastern  United  States  under  more  severe  climatic  conditions  than  those  of  its  native 
range.  But  it  is  sensitive  to  sudden  changes  in  temperature  and  humidity,  and  suffers 
from  prolonged  drought,  especially  after  rapid  growth.  Frost  hardy  except  in  early 
youth,  and  resists  late  frosts  better  than  early  ones,  because  it  starts  to  grow  late  in 
spring. 

TOLER.^NCB. — Moderately  tolerant  of  shade  throughout  life,  but  especially  tolerant  of 
heavy  shade  in  early  stages ;  thrives  also  in  open,  provided  the  humidity  of  air  is  con- 
stant. Responds  readily  to  side  shading,  so  that  forest-grown  trees  produce  straight 
stems  of  considerable  clear  length. 

Reproduction. — Very  prolific  annual  seeder,  beginning  when  about  12  years  old  and 
continuing  to  an  advanced  age.  Seed  generally  has  a  fairly  high  rate  of  germination, 
but  often  a  low  one ;  vitality  transient.  Germinates  abundantly  in  shaded  moderately 
open  places,  and  considerably,  also,  in  logged  and  burned-over  areas. 

jmnPEBXTS.     JTTNIPERS. 

The  junipers,  some  of  which  must,  unfortunately,  be  called  "cedars,"  are 
evergreen  trees,  either  with  branchlets  closely  covered  by  short,  minute,  scale- 
like, sharp-pointed  leaves,  arranged  in  opposite  pairs,  alternating  around  the 
stem  (sometimes  3  in  place  of  a  pair),  or  with  branchlets  bearing  much  longer, 
needle-like  leaves  which  bristle,  or,  at  least,  stand  out  loosely  in  groups  of  3  at 
regular  intervals. 

Close,  scale-like  leaves  are  very  often  marked  with  a  pit  on  the  back  (figs.  68 
to  74.)  When  crushed  the  foliage  emits  a  pungently  aromatic  odor.  Junipers 
ore  further  characterized  by  their  fine-grained,  aromatic,  durable  wood,  which 
is  dull  yellow  brown  in  some  species  and  a  clear  rose-purple  red  in  others.  The 
bark  is  rather  soft  and  distinctly  stringy — one  species  only  having  brittle,  check- 
ered, hard  bark. 

The  fruits  of  Junipers,  popularly  called  "berries,"  clearly  distinguish  them 
from  the  cyi)resses,  which  in  the  general  appearance  of  their  foliage  they  resem- 
ble. The  flowers  are  minute  and  inconspicuous.  Male  flowers  (pollen  bearing 
only)  and  female  (developing  into  fruit)  are  borne  on  different  trees,  some- 
times, but  rarely,  both  sexes  occurring  on  the  same  tree.  TLe  "berries"  are 
morphologically  cones ;  the  fleshy  or  berry-like  covering  made  up  of  fleshy  flower 
scales  (similar  at  first  to  those  of  conifers,  which  develop  into  woody  cones) 
which  unite  in  growth  so  as  to  envelop  the  hard  seeds  ( 1  to  12  in  number ;  1  to  4 
in  Pacific  junipers).  Points  of  the  united  flower  scales,  or  tip  of  the  ovules, 
can  usually  he  seen  more  or  less  prominently  on  the  surface  of  the  mature  fruit 
(flgs.  68  to  74).  The  berries  ripen  In  one  or  in  two  seasons.  Ripe  berries  are 
dark  blue,  red  brown,  or  copper-colored,  the  surface  covered  (one  Texan  juniper 
excepted)  with  a  whitish  bloom,  which  may  be  rubbed  off  easily,  showing  the 
ground  color.  The  pulpy  flesh  of  the  berries  Is  juicy  or  mealy,  sweetish,  and 
strongly  aromatic  (due  to  the  presence  of  resin  cells).  Birds  eat  the  fruit  of 
junipers,  but  the  hard,  bony  seeds  are  entirely  unaffected  by  digestion,  which, 
indeed,  is  believed  to  facilitate  In  some  degree  their  germination.  Both  birds 
and  mammals  play  a  most  lmi>ortant  part  in  the  dissemination  of  these  seeds. 
Without  their  aid  dissemination  would  be  exceedingly  slow  on  level  ground, 
where  the  heavy  berries  He  as  they  fall  beneath  the  mother  tree.    On  slopes. 
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however,  they  may  be  carried  far  by  water  washing  the  surface  soil  and  debris. 
The  seed-leaves,  2  to  6,  are  usually  needle-like,  and  the  seedling  leaves  which 
follow  these  are  similar  in  form ;  but  as  the  tree  grows  older  these  are  replaced 
by  the  short,  close,  scale-like  leaves  or  by  the  lance-needle-shaped  leaves  of 
adults. 

Junipers  are  small  or,  at  most,  only  medium-sized  trees.  Their  trunks  are 
too  short,  small  and  poorly  formed  for  saw-timber,  though  the  wood  possesses 
qualities  which  would  otherwise  adapt  it  for  this  use.  They  are  largely  used 
for  post  timber,  fuel,  and  minor  manufactures.  Some  of  them  are  of  the  great- 
est value  for  fuel  in  localities  where  no  other  trees  grow.  Forestally  Junipers 
are  highly  important  Their  adaptability  to  dry,  barren  slopes  and  exposed 
situations  renders  them  exceedingly  useful  in  maintaining  and  extending  tree 
growth  where  few  if  any  other  trees  will  thrive. 

Five  tree  junipers  inhabit  the  Pacific  region.  One  extends  from  eastern 
North  America  across  the  continent  to  the  Pacific  northwest  The  ranges  of  the 
others  lie  wholly  or  In  part  w^ithin  the  Pacific  States.  Junipers  are  of  ancient 
origin.  Remains  of  them  in  Tertiary  rocks  show  that  they  inhabited  Europe 
ages  ago. 

Bwarf  Juniper. 

Juniperus  communis  Llnnseus. 

DISTINGUISHING  CHARACTERISTICS. 

Dwarf  juniper  is  more  widely  distributed  than  any  other  tree  inhabiting  th^ 
northern  half  of  the  globe.  It  is  one  of  the  most  singular  of  our  trees  in  that 
throughout  its  world-wide  range  it  attains  tree  size  only  in  a  few  counties  of 
southern  Illinois,  where  it  is  from  15  to  nearly  25  feet  high  and  from  6  to  8 
inches  in  diameter.  Elsewhere  on  this  continent  it  is  a  shrub  under  5  feet  in 
height,  with  numerous  slender,  ha  If -prostrate  stems  forming  continuous  tangled 
masses  from  5  to  10  yards  across.  It  is  said  to  sometimes  become  a  tree  from  30 
to  40  feet  high  in  north  Germany,  where  it  grows  extensively  also  as  a  low  shrub. 
As  a  tree  it  has  a  very  unsymmetrical  trunk  with  conspicuous  rounded  ridges 
and  intervening  grooves  at  and  near  the  ground.  It  is  clear  of  branches  for  only 
a  few  feet  and  the  crown,  narrow  and  very  open,  has  short,  slender  branches 
trending  upward.  The  bark  is  less  than  one-eighth  of  an  inch  thick,  deep  choco- 
late brown,  tinged  with  red,  and  composed  of  loosely  attached,  extremely  thin 
scales. 

The  dark,  lustrous  green,  keenly  pointed,  needle-like,  or  narrow,  lance-shaped 
leaves  (fig.  68),  chalky  white  above,  clearly  distinguish  this  juniper  from  all 
of  the  other  native  species.  The  leaves  spread  widely  from  the  triangular 
branchlets  in  groups  of  3  at  rather  regular  intervals,  those  of  each  season's 
growth  i^ersisting  for  five  or  six  years.  Sharp-pointed  leaves,  similarly  ar- 
ranged but  much  shorter  and  more  slender,  are  found  on  young  junipers  of  other 
species.  A  careful  examination,  however,  will  at  once  distinguish  such  leaves 
from  the  wider,  more  spreading  leaves  of  dwarf  juniper.  The  "berries"  (fig. 
68)  are  mature  at  the  end  of  the  second  summer,  when  they  are  very  dark 
blue — almost  black,  coated  with  a  whitish  bloom.  The  top  of  the  "  berry  "  is 
conspicuously  marked  by  three  blunt  projections  (points  of  the  ovules).  The 
soft  flesh  of  the  fruit  is  dry,  resinous-aromatic,  and  sweet,  containing  from  2 
to  3  (sometimes  1)  hard,  bony  seeds.  The  "berries"  are  greedily  eaten  by 
birds  and  by  some  mammals,  otherwise  they  may  remain  on  the  branches  until 
the  following  winter  or  spring. 

Wood,  pale,  yellowish  brown ;  heavy,  rather  tough,  very  fine-grained,  and  ex- 
ceedingly durable.    The  tree  is  too  small  to  be  of  any  conmiercial  value.    It  has 
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some  importance  for  the  forester,  because  it  forms  a  low,  matted  ground  cover 
on  tlie  highest  and  most  exposed  slopes  and  crests,  and  so  retains  much  debris 
and  effectively  holds  masses  of  snow. 

LoNOEvrrY. — Very  little  Is  known  of  its  length  of  life.'  It  probably  lives  for 
several  centuries.  Trees  from  2  to  4  inches  in  diameter  are  from  25  to  33  years 
old. 


Fio.  68. — Juniperua  communis. 
RANGE. 

From  Greenland  to  Alaska  and  in  the  east  south  along  the  Appalachians  to  northern 
Georgia,  to  Ohio,  Michigan,  and  northern  Nebraska  :  in  liocky  Mountains  to  Texas,  New 
Mexico,  and  Arizona ;  in  Pacific  region  south  to  northern  California,  in  Alaska  at  sea 
level  to  3,000,  In  California  at  8,300  to  9,800  feet ;  also  in  Old  World. 

Alaska. — North  at  least  to  Yukon  Valley  and  west  to  Kenai  Peninsula  on  the 
Pacific  Coast.     Noted  about  Arctic  Circle  at  Walker  Lake  source  of  Kobuk  River   (lat. 
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67**  10',  long.  154"  30'),  Klondike  River  near  Dawson  at  about  1,500  feet  (Yukon), 
Lewes  River  below  Lake  Lebarge  at  base  Semenow  Hills  (Yukon),  Kenai  Peninsula 
(west  of  Prince  William  Sound),  White  Pass  at  summit  (2,8vS0  feet),  Lake  Lindeman 
Just  inland  from  White  Pass  (Yukon),  shores  Lynn  Canal,  from  sea  level  to  timberline 
3,330  feet,  Chilkat  River  at  Vanderbilt  Point  and  elsewhere,  Sitka. 

Bbitish  Columbia. — Rocky  Mountains  of  eastern  British  Columbia  and  through  inte- 
rior and  coast  ranges  north  to  Alaska.  Noted  near  west  coast  on  Vancouver  Island  on 
summits  of  Mounts  Benson  (3,300  feet),  Mark  (3,000  feet),  and  Arrowsmith  (5,000 
feet),  and  at  Spence's  Bridge  (776  feet)  on  Thompson  River  Just  above  its  Junction  with 
Fraser  River. 

Washington. — Mountain  summits  of  whole  State  at  2,900  to  6,800  feet.  Noted  on 
northern  Cascades  (but  not  on  Mount  Stuart),  Stevens  Pass  (4,050  feet  at  crossing  of 
Great  Northern  Railroad),  Olympic  Mountains,  Mount  Rainier  National  Forest  above 
6,500  feet.  Mount  Rainier  on  Nlsqually  River  near  Longmire  Springs  and  up  to  7,500 
feet,  Mount  Adams,  Mount  St.  Helens,  Loomis  (1,200  feet,  Okanogan  County),  but  on 
Blue  Mountains. 

Obbgon. — Summits  of  Cascades ;  not  in  Blue  Mountains.  Noted  on  Mount  Hood  on 
north  side  at  about  6,500  feet  and  on  Mount  Mazama. 

Califobnia. — South  in  Sierra  Nevadas  to  Tuolumne  County,  in  coast  ranges  to  Trinity 
County.  Noted  in  Del  Norte  County,  on  Mount  Shasta,  encircling  the  peak  near  timber- 
line  at  8,300  to  9,800  feet,  above  alpine  lakes  at  head  of  Canyon  Creek  (Trinity  County), 
west  side  Mokelumne  Pass  (Alpine  County),  and  Mono  Pass  (Tuolumne  County). 

OCCURRENCE. 

On  dry  knolls,  sandy  flats,  rocky  slopes  and  ridges,  interspersed  among  spruce  and 
aspen,  and  enduring  same  climatic  conditions. 

TOLEBANCE. — Very  tolerant. 

Repboduction. — Fairly  abundant  seeder.  Little  known  of  seeding  habits  and  repro- 
duction in  wild  state. 

Bocky  Mountain  Bed  Cedar. 

JuniperU'8  scopulorum  Sargent 

DISTINGUISHING  CHARACTERISTICS. 

Rocky  Mountain  red  cedar  was  long  supposed  to  be  a  w.estern  form  of  the  well- 
known  "red  cedar"  (J.  virginiana)  of  northeastern  United  States.  It  differs, 
from  this  tree  in  maturing  its  "  berries  "  in  two  seasons  instead  of  in  one  sea- 
son. The  two  trees  are  similar  in  general  aiipearance,  and  the  heartwood  of 
both  is  of  a  similar  dull  red  color ;  but  so  far  as  now  known,  the  western  tree 
has  a  distinctly  more  western  range. 

In  open  situations  it  Is  somewhat  bushy,  from  15  to  20  feet  high,  with  a  short 
trunk,  from  6  to  10  inches  through,  and  a  rather  narrow,  rounded  crown  of  large, 
long  limbs,  which  trend  upward;  often  chere  are  several  stems  together.  In 
sheltered  canyons,  on  the  other  hand,  It  has  a  single,  straight  trunk  from  25  to 
30  or  more  feet  high  and  from  12  to  18  inches  through,  with  a  slender,  branched 
crown,  and  the  ends  of  the- branches  and  twigs  are  often  so  decidedly  drooping 
or  even  pendent  that  in  some  sections  the  tree  is  known  as  a  "  weei)ing  juniper." 
The  somewhat  stringy  bark,  shallowly  cut  into  a  netw^ork  of  narrow  seams  and 
ridges,  is  red  brown  in  color  or,  on  the  outside,  grayish.  Much  more  is  to  be 
learned  regarding  the  characteristics  of  this  really  little  known  tree. 

The  minute  scale-like,  pointed,  often  long-pointed,  leaves  (fig.  69)  cover  the 
slender  4-sided  twigs  In  4  rows  of  alternately  opiwsite  pairs ;  the  back  of  each 
leaf  usually  has  a  long,  indistinct  pit  (gland).  The  foliage  varies  from  a  dark 
green  to  a  light  green^the  latter  shade  emphasized  by  a  whitish  bloom.  Mature 
berries  (figs.  69,  70)  are  smooth,  are  clear  blue  in  color  (from  a  whitish  bloom 
which  covers  the  thin  blackish  skin),  and  usually  contain  2  seeds  (sometimes  1) 
in  a  sweet,  resinous  pulp.      Seeds   (fig.  69,  a)   are  iK)inted  at  the  top  end, 
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conspicuously  grooved,   and  marked  at  the  base  with  a  short,  2-parted  scar 
(hilum).     Number  and  character  of  seed  leaves  unknown. 

Wood,  dull  red,  or,  more  often,  rather  bright,  rose-red ;  fine-grained,  durable, 
with  a  thick  layer  of  white  sapwood.  It  is  suitable  for  the  commercial  uses  to 
which  the  eastern  red  cedar  is  put,  but  since  the  occurrence  of  the  tree  is  some- 
what rare  and  scattered,  it  is  not  likely  to  be  of  much  economic  importance. 
Locally  prized  for  posts  on  account  of  its  durability.  The  tree  deserves  the  for- 
ester's attention  for  planting,  since  It  thrives  on  dry  soils  and,  especially,  since 


FiQ.  69. — Juniperua  acopulorum:  a,  seeds. 


the  red  wood  Is  valuable  for  pencils,  for  which  the  eastern  supply  of  cedar  is 
practically  exhausted. 

Longevity. — Few  records  of  its  age  are  available  It  appears  to  grow  very 
slowly  and  to  be  rather  long-lived.  Trees  from  0  to  8  inches  in  diameter  are 
from  130  to  175  years  old. 

RANGE. 

Eastern  foothills  of  Rocky  Mountains  in  Alberta  southward  to  western  Texas,  and 
westward  to  coast  of  British  Columbia  and  Washington,  to  eastern  Oregon,  Nevada,  and 
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northern  Arizona;  probably  also  in  Black  Hills  (South  Dakota)  and  Oklahoma;  gen- 
erally above  5,000  feet  elevation,  except  near  coast.  Limits  of  range  still  imperfectly 
known. 

British  Columbia  and  Alberta. — Eastern  foothills  of  Rockjr  Mountains  westward 
through  Southern  British  Columbia  (here  in  Columbia  River  Valley,  near  Donald,  shores 
of  Kamloops,  F'rangois,  and  other  lakes),  to  Pacific  Ocean;  here  on  heights  near  Van- 
couver (British  Columbia),  and  at  Esquinalt  and  Departure  Bay  on  Vancouver  Island, 
and  on  small  islands  in  Georgia  Strait.  A  tree  Juniper  found  as  far  north  as  Stikine 
River,  on  Telegraph  Creek,  just  east  of  coast  range,  is  probably  this  species. 


Fio.  70. — Juniperua  8copulorum, 


Washinotox. — Throughout  eastern  part  below  5,000  feet ;  reappears  west  of  Cascades 
in  arid  localities,  as  San  Juan,  Orcas,  Sucia,  and  Fidalgo  islands  (Puget  Sound), 
Olympic  Mountains,  and  Everett  (Snohomish  County).  Locally  noted,  east  of  Cascades, 
at  Sentinel  Bluffs  (on  Columbia  River),  Peshastin  and  Wenache  (on  Wenache  River), 
near  Lake  Chelan  from  Lake  level  (1,108  feet)  to  1,800  feet,  at  lone  (Stevens  County), 
and  at  Spokane. 

Oregon. — Eastern  part,  probably  including  Wenaha,  Blue,  and  Powder  River  and 
southeastern  mountains.  Locally  noted  In  Wallula  Gorge  of  Columbia  River,  below 
Juniper  Canyon  (Umatilla  County),  at  327  feet;  southwestern  Blue  Mountains,  be- 
tween Ontario  and  Harney,  above  3,600  feet ;  western  slope  of  Steins  Mountains,  at 
4,800  to  6,500  feet. 

The  detailed  ranj^e  of  tliis  tree  in  the  Rockies  and  eastward  will  be  dealt 
with  in  a  later  bulletin. 
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OCCUBItENCE. 

On  dry  expoeed  mesas,  low,  dry  mountain  slopes,  and  rather  moist  canyon  bottoms 
(where  best  tree  form  occurs),  in  dry,  rocky,  sandy,  or  irravelly  soil,  but  often  very 
scanty  in  the  latter  sort. 

Nothing  is  known  now  of  its  sllylcal  habits  in  Pacific  region,  where  it  is  compara- 
tively rare;  but  single  trees  or  small  groups  are  commonly  scattered  among  plf&on  pine, 
one-seed  juniper,  mountain  mahogany,  and  narrow-leaf  cottonwood,  in  Rocky  Mountain 
range. 

<?LiMATic  Conditions,  Tolbbance,  and  Rbfboduction. — Not  determined.  In  pro- 
tected canyons  and  other  sheltered  sites,  it  appears  to  endure  (in  most  soils)  considerable 
shade  of  broadleaf  trees,  closely  resembling  Juniperua  virginiana  in  this  respect.  Usually 
a  prolific  seeder. 

Weetem  Juniper. 
Juniperus  occidentalis  Hookor. 

DISTINGUISHING   CHARACTERISTICS. 

Western  Juniper,  a  high  mountain  tree,  is  chiefly  known  simply  as  "Juniper.'' 
Because  of  its  uniformly  higher  range  it  is  not  likely  to  be  confounded  with  the 
California  Juniper  of  a  much  lower  zone,  which  it  resembles  in  general  appear- 
ance. Western  Juniper  has  a  round-topped,  open  crown,  extending  to  within  a 
few  feet  of  the  ground,  and  a  short,  thick,  conical  trunk.  Height,  from  15  to  20 
or,  less  commonly,  30  feet ;  only  rarely  60  feet  or  over ;  taller  trees  occur  in  pro- 
tected situations;  diameter  from  16  to  30  inches,  exceptionally  from  40  to  60 
Inches.  The  trunks,  chunky  and  conical  in  general  form,  and  with  ridges  and 
grooves,  are  usually  straight,  even  in  the  most  exposed  sites,  but  are  sometimes 
bent  and  twisted.  With  its  stocky  form  this  tree  develops  enormously  long  and 
large  roots  which  enable  it  to  withstand  unharmed  the  fierce  winds  common  to 
its  habitat.  There  is  rarely  more  than  from  4  to  8  feet  of  clear  trunk,  while 
huge  lower  branches  often  rise  from  the  base  and  middle  of  the  trunk  like 
smaller  trunks.  Of  the  other  branches,  some  are  large  and  stiff,  standing 
out  straight  or  trending  upward  from  the  trunk,  while  many  are  short  ones.  Some- 
times the  top  Is  divided  into  two  or  three  thick  forks,  giving  the  tree  a  broader 
crown  than  usual.  In  such  cases,  when  the  trees  are  growing  in  flats  with  deep 
soil,  the  crowns  are  dense,  symmetrical,  round-topped,  and  conical,  and  extend 
down  to  within  6  feet  of  the  ground.  Young  trees  have  straight,  sharply  taper- 
ing stems  and  a  narrow,  open  crown  of  distant,  slender,  but  stiff-looking,  long, 
upturned  branches.  Often  in  old  age  the  branches  are  less  vigorously  developed 
and  droop  at  the  bottom  and  middle  of  the  crown,  but  their  tips  continue  to 
turn  upward.  The  bark  is  a  clear,  light  cinnamon-brown,  one-half  to  li  inches 
thick,  distinctly  cut  by  wide,  shallow  furrows,  the  long  flat  ridges  being  con- 
nected at  long  intervals  by  narrower  diagonal  ridges.  It  is  firm  and  stringy. 
Branchlets  which  have  recently  shed  their  leaves  are  smooth,  and  a  clear  red- 
dish brown.  The  bark  on  them  is  then  very  thin,  but  later  on  it  is  divided  into 
loosely  attached,  thin  scales  of  lighter  red-brown. 

The  short,  pale  ashy-green,  scale-like  leaves  (figs.  71,  72)  clasp  the  stiff  twigs 
closely,  the  longer,  sharper  leaves  of  young,  thrifty  shoots  spreading  slightly 
only  at  their  points.  All  leaves  are  prominently  marked  on  the  back  by  a  glan- 
dular pit,  whitish  with  resin.  Groups  of  three  leaves  clasp  the  twigs  succes- 
sively, forming  a  rounded  stem  with  6  longitudinal  rows  of  leaves.  The  leaves 
produced  each  season  die  in  about  their  second  season,  after  which  they  are 
gradually  forced  off  by  the  growth  of  the  branchlets.  The  "berries"  (figs.  71, 
72),  one-fourth  to  one-third  of  an  Inch  long,  mature  about  the  first  of  September 
of  the  second  year,  when  they  are  bluish  black,  covered  with  a  whitish  bloom ; 
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tbeir  skin  is  tough,  and  only  sligbly  marked  at  the  top  by  the  tips  of 
the  female  flower  scales.  Tbe  flesh  is  scanty,  dry,  and  contains  from  2  to  3 
bony,  pitted  and  grooved  seeds,  about  which  are  large  resin-cells  (fig.  71,  a). 
These  impart  a  sweetish  pungent-aromatic  taste  to  the  berries.  Seed-leaves  2, 
needle-like,  sharp-pointed,  and  about  an  inch  long.    Seedling  leaves  which  follow 


Fio.  71. — Juniperua  occidentalia:  a,  seed. 


these  are  similar  in  form,  but  much  shorter,  spreading  in  groups  of  three  at  close 
intervals.  These  leaves  grow  gradually  shorter  and  closer  in  their  arrangement 
until  about  the  third  or  fourth  year,  when  a  few  twigs  bear  short  leaves  of  adult 
form. 
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Wood,  pale  brown,  tinged  with  red.  Very  fine-grained,  with  a  slight  aromatic 
odor,  and,  lilce  all  of  the  brown-wooded  junipers,  remarkably  durable  when 
exposed  to  weather  or  earth.  It  is  soft  and  brittle,  and  splits  easily.  In  the 
latter  two  qualities  it  is  so  similar  to  the  wood  of  the  eastern  red-wooded 


mmtMr  • 


pencil  "cedars"  (J.  virginiann  and  J.  harhadensis)  that  it  would  serve  excel- 
lently for  lead-pencil  wood ;  but  few  consumers  of  pencil  wood  are  familiar 
with  it.    The  short,  often  very  knotty  trunks,  much  used  for  posts  and  fuel,  fur- 
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nish  poor  saw  timber,  but  would  give  good  blocks  for  pencils  and  other  minor 
commercial  uses.  As  a  forest  tree,  western  Juniper  deserves  special  attention 
on  account  of  its  unusual  ability  to  thrive  at  high  elevations,  on  dry  wind-swept 
situations.    Few  other  trees  can  so  persistently  withstand  such  exposure. 

Longevity. — While  the  age  limit  of  this  tree  has  not  been  fully  determined, 
it  is  known  to  be  exceedingly  long-lived.  Its  height  growth  is  always  slow, 
as  Is  also  Its  diameter  growth  when  it  Is  exposed,  as  it  usually  is,  to  fierce  winds 
and  grows  rooted  in  crevices  of  rock.  But  even  In  such  situations  it  grows  per- 
sistently, producing  thick  trunks  out  of  all  proportion  to  Its  height.  The  wood 
of  such  trees  is  very  fine-grained,  indicating  very  great  age.  In  protected  moun- 
tain coves  and  on  fiats  with  deep  washes  of  loose  earth,  large  trunks  show  their 
more  rapid  diameter  growth  in  their  coarser  grain.  Trees  of  this  type,  from 
20  to  48  inches  in  diameter,  are  from  125  to  300  years  old.  A  study  of  fine- 
grained stems  grown  in  exposed  places  would  doubtless  show  large  ones  to  be 
from  500  to  800  years  or  more  old. 

RANGE. 

Idaho,  southeastern  Washington,  and  eastern  Oregon  southward  to  southern  Califor- 
nia. Arid  hills  and  high  plains  of  Idaho,  southeastern  Washington,  and  eastern  Ore- 
gon ;  also  high  elevations  in  Cascades  of  Oregon  and  Sierras  of  California  southward,  in 
latter  State,  at  least  to  San  Bernardino  Mountains.  At  north,  possibly  also  in  southern 
Interior  British  Columbia,  Montana,  and  in  northern  and  western  Nevada,  but  range 
there^  as  In  Washington  and  Idaho,  still  imperfectly  known. 

Washington. — Only  four  localities  known  in  arid  southeastern  part — at  691  feet 
elevation  in  Ryegrass  Coul^  (northwest  of  Fishhook  Ferry)  on  Snake  River.  Franklin 
County ;  Yakima  Canyon  bottom,  Kittitas  County ;  Columbia  River  Canyon  bottom  t>elow 
Sentinel  Bluffs,  at  1,800  feet,  Douglas  County ;  north  side  of  Columbia  River,  for  several 
miles  each  side  of  mouth  of  John  Day  River.     Should  be  detected  elsewhere  In  State. 

Obbgon. — Arid  canyons,  bluffs  and  mesas  throughout  eastern  part  and  on  both  slopes 
of  main  divide  of  Cascades ;  generally  from  500  to  6,000  feet,  but  sparingly  on  west  slope 
of  Cascades,  at  1,600  to  5,200  feet,  and  not  on  Umpqua -Rogue  River  Divide  nor  on 
northern  slopes  of  Slsklyous.  Noted  at  Corvallis  in  Willamette  Valley.  East  slopes  of 
Cascades  up  to  6.000  feet  elevation.  East  of  Cascades,  noted  in  Deschutes  River  Valley, 
on  Columbia  River  and  tributaries  In  northern  Wasco  County,  and  on  Mutton  Mountain 
plateau  (between  Simnasho  and  Warm  Springs),  at  2,900  feet,  on  Fly  Creek  Desert  (be- 
tween Matolius  Creek  and  Squaw  Creek)  ;  from  a  point  9  or  10  miles  northwest  of  Fare- 
well Bend  to  Prlnevllle  and  eastward  to  Wagon  tire  Butte,  where  it  is  especially  abun- 
dant. Generally  distributed  over  Klamath-Deschutes  Divide  and  throughout  Klamath 
River  Basin  eastward  to  Goose  Lake  National  Forest,  being  common  here  on  Drews,  Dry, 
and  Chewaucan  creeks,  and  also  in  Warner  Valley,  where  it  grows  on  east  and  west 
sides  of  Warner  Mountains.  In  northern  part  of  State  probably  goes  eastward  through 
Blue,  Wenaha,  and  Powder  River  mountains.  Noted  on  Columbia  River  and  branches 
in  north  Wasco,  Sherman,  and  Morrow  counties,  on  south  side  of  the  Columbia,  near 
Blalocks  and  on  John  Day  River  (Gilliam  County),  In  Juniper  Canyon  at  950  feet,  and 
on  Columbia  River  (Umatilla  County),  and  in  Blue  Mountains,  generally  below  pines,  as 
in  Maury  Mountains  and  mountains  south  of  Prlnevllle. 

California. — Northeastern  part  and  mainly  on  east  slopes  and  summits  of  Sierras 
southward  to  the  Snn  Bernardino  Mountains.  At  north,  from  ridges  east  of  Surprise 
Valley  (Nevada)  and  both  sides  of  Warner  Mountains,  westward  to  Shasta  River  Valley 
at  a  point  northwest  of  Mount  Shasta ;  here  abundant  at  2,500  to  3,500  feet  from  point 
few  miles  east  of  Edgewood  northward  to  Little  Shasta  Valley,  lower  slopes  of  Slsklyous, 
and  hills  east  of  Hornbrook.  Reported  in  Trinity  Mountains  at  high  altitudes  about 
alpine  lakes  at  head  of  Canyon  Creek.  Locally  noted  in  northern  California  as  follows: 
Above  Cedarville  (Warner  Mountains)  ;  Modoc  Bluff,  6  miles  west  of  Alturas,  at  5,000 
feet ;  west  of  Warner  Mountains  in  Fandango  Valley ;  Upper  Goose  Lake  Valley,  at 
7,000  feet;  Lower  Goose  Lake  Valley;  Devils  Garden  (west  of  Goose  Lake),  at  5,000 
feet,  from  lake  to  Willow  Creek — few  miles  southeast  of  Steel  Swamp  and  southward  to 
Warm  Springs  Valley,  near  Canby ;  between  Tule  Lake  and  Ix)st  River ;  from  point  15 
miles  south  of  Tule  Lake  to  one  10  miles  north  of  Lookout  and  eastward  to  Round  Val- 
ley and  Adln;  Pitt  River  (Modoc  County),  at  4,900  feet:  west  of  lower  Klamath  Lake 
from  Brownell  to  Plcard ;  Klamath  Hot  Springs  at  Junction  of  SHovel  Creek  with 
Klamath  River;  ridge  east  of  latter,  at  2,700  to  4,300  feet.     Southward,  from  northern 
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California,  It  extends  east  of  Sierras  Into  Nevada.  In  Plumas  and  Sierra  counties,  and 
generally  in  eastern  Callfornian  and  trans-Slerran  regions,  it  occurs  at  5,000  and  8,800 
feet  throughout  main  and  secondary  fanges  north  of  Sierra  Valley;  also  in  a  narrow 
fringe  at  lowest  levels  east  and  south  of  this  valley,  as  well  as  throughout  Truckee  River 
basin,  except  region  around  lakes  Tahoe,  Independence,  Webber,  and  Donner;  reaches 
western  limits  on  summits  of  Grizzly  Mountains,  mountains  west  of  Summit  City,  and 
canyon  of  South  Fork  of  Yuba  River.  Locally  noted  in  northeastern  Shasta  County, 
about  Dana,  head  of  Fall  River,  Bald  Mountain  (south  of  Fall  River)  ;  northeast  Lassen 
County  western  edge  (5  miles  west  of  Bieber)  and  eastern  third  of  Big  Valley  and 
northward  to  Adin ;  about  Susan ville  (southern  Lassen  County),  at  4,500  feet,  and  east 
of  Long  Valley  (south  of  Honey  Lake)  ;  borders  of  Sierra  Valley  (Plumas  and  Sierra 
counties),  at  3,600  feet;  Feather  River  at  Otis  Ranch;  from  Sierra  ville  to  Loyal  ton ; 
Rubicon  River,  1  mile  above  Rubicon  Springs;  Canyon  South  Fork  American  River,  1 
mile  above  Strawberry.  Southward  in  Stanislaus  National  Forest,  confined  to  summits 
of  Sierras,  at  7,000  to  8,500  feet.  Here  locally  noted  as  follows :  Donner  Peak,  at  7,000 
to  8,300  feet  (Placer  County)  ;  Little  Truckee — south  of  Lake  Tahoe,  Glen  Alpine  Can- 
yon, and  Loon  Lake  (Eldorado  County)  ;  Twin  Lakes  (1)  miles  west  of  Woods  Ranch),  at 
9,000  feer;  Hope  Valley ;  Upper  West  Carson  River  Canyon ;  upper  Silver  Creek  to  Moke- 
lumne  Pass,  and  upper  Mokelumne  River  (Alpine  County)  ;  head  of  North  Fork  of 
Mokelumne  River  and  Hermit  Valley  (on  latter  stream)  ;  west  side  of  Sonora  Pass,  at 
8,000  feet,  and  westward  to  Eureka  Valley,  at  6,000  feet;  Tuolumne  Meadows,  Mount 
Lycll.  Lycll  Canyon,  Unicorn  Peak,  Lambert  Dome,  Tenaya  Nunitak,  Tenaya  Canyon, 
Grand  Canyon  of  Tuolumne  River,  slope  west  of  Lake  Tenaya,  Overhang  Rock  (between 
Tenaya  and  Snow  Flat),  and  Cathedral  Peak  (Tuolumne  County)  ;  Yosemite  National 
Park,  at  head  of  Nevada  Fall,  at  6,000  feet,  thence  on  trail  from  Little  Yosemite  to 
Cathedral  Lakes,  at  6,300  to  6,400  feet;  4  miles  north  of  Dardanelles;  Pacific  Valley; 
Mokelumne  Peak;  Lily  Creek  (branch  Middle  Fork  of  Stanislaus  River)  ;  Mount  Reba, 
at  8,000  to  10,000  feet.  On  east  slope  of  Sierras,  common  above  Jeffrey  pine  at  high 
elevations;  noted  in  West  Walker  Canyon  (Mono  County)  between  Antelope  Valley  and 
Bridgeport ;  east  side  Bridgeport  Valley ;  canyon  southeast  of  Bridgeport  Meadows,  and 
thence  southward  to  Mono  Lake,  hills  about  Long  Valley,  Sonora  Pass,  and  down  to 
8,200  feet;  Mono  Pass  in  Bloody  Canyon,  Rock  Creek  (tributary  Owens  River).  Abundant 
on  ridges  and  summits  in  Sierra  National  Forest  at  6,000  to  over  10,000  feet  elevation. 
Locally  noted  on  headwaters  of  South  Fork  of  San  Joaquin  River  and  its  tributaries. 
Mono  and  Bear  creeks;  Kings  River  Basin  on  its  North,  Middle,  and  South  forks,  at 
0,500  to  10,600  feet;  Woodchuck  Creek  (tributary  North  Fork),  Horse  Corral  Meadows 
(head  of  Kings  River),  Bubbs  Creek  (tributary  South  Fork)  ;  Kaweah  River  watershed, 
head  of  its  East  Fork,  at  9,000  to  10,200  feet  from  Mineral  King  to  Farewell  Gap; 
Granite  Mountain  (head  of  East  Fork),  at  10,600  feet;  head  of  Deer  Creek  (tributary 
Middle  Fork)  ;  Kern  River  watershed,  Whitney  Creek  at  **  Tunnel,"  headwaters  of  South 
Fork,  Little  Kern  River  (below  Farewell  Gap),  and  thence  to  North  Fork;  also  near 
mouths  of  east  and  west  forks.  Abundant  on  Rock  Creek  (tributary  Owens  River). 
Reported  on  Panamlnt  Mountains  (east  of  Sierras)  on  north  slope  of  Telescope  Peak,  at 
9,300  feet,  far  above  J.  utahensia,  upper  limit  of  which  is  8,400  feet.  San  Bernardino 
Mountains,  higher  parts  up  to  9,500  feet ;  locally  noted  on  Mount  San  .\ntonio  at  about 
10,000  feet,  and  in  Bear  Valley,  at  6,700  feet;  on  north  side  of  Holcomb  Valley,  at 
6,700  feet,  and  near  divide  between  Holcomb  Creek  and  Mohave  Desert,  at  7,000  feet. 

Extreme  southern  range  not  determined ;  possibly  extends  through  San  Jacinto 
Mountains  and  southward  to  Mount  San  I'edro  Martlr,  northern  Lower  California,  where 
it  has  been  reported  at  5.000  to  7,000  feet  elevation. 

The  distribution  of  this  tree  in  the  northern  Rocky  Mountains  will  be  given 
in  a  future  publication. 

OCCURRENCE. 

Exposed  high  mountain  slopes  and  canyon  sides,  in  dry  gravelly  and  rocky  soils,  some- 
times in  crevices  of  rock.  In  very  open,  but  practically  pure  stands,  or  scattered  among 
Jeffrey  and  lodgepole  pines. 

Climatic  Conditions. — Similar  to  those  of  Jeffrey  pine. 

Tolerance. — Imperfectly  known.  Appears  to  be  decidedly  Intolerant  of  shade  in  all 
stages  of  growth ;  always  grows  in  full  light. 

Reproduction. — Very  abundant  seeder,  but  seedlings  are  only  occasional  and  scattered 
in  pure  mineral  soil. 
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Utah  Juniper. 
Juniperus  utahetisis  (E^iigelm.)  LemmoD. 

DISTINGUISHING    CHARACTERISTICS. 

Utah  juniper  Inhabits  only  a  small  part  of  the  Pacific  region,  its  main  range 
lying  east  of  this  region.  Commonly  a  low,  very  short-trunked,  bushy,  or  many- 
stemmed  tree  from  G  to  12  feet  high  and  from  4  to  8  inches  through  near  the 
ground ;  sometimes  considerably  thicker,  and  with  a  wide,  rounded,  rather  open 


FiQ.  73. — Juniperua  utahensis:  a,  seed. 

crown  of  numerous,  upright,  crumpled  limbs.  The  usually  short  trunk  is  apt  to 
be  one-sided,  with  conspicuous  hollows  (or  folds)  and  ridges.  Its  thin,  whitish 
bark  is  cut  into  long,  thinnish  scales. 

Minute,    sharp,   scale-like,   pale   yellow  I  sh-grecn    leaves    (fig.    73),    generally 
without  a  pit  (gland)  on  the  back,  are  mostly  in  alternately  opposite  pairs,  and 
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closely  overlap  each  other  In  4  rows  on  the  slender,  stiff-looking  twigs;  some- 
times arranged  in  6  rows  with  three  leaves  at  a  joint.  Leaves  of  vigorous 
leading  shoots  are  much  larger  and  keenly  pointed,  while  those  of  seedlings  are 
needle-like.  The  twigs  appear  round.  Leaves  of  each  season's  growth  persist 
ten  or  t\^'elve  years  or  more.  Bark  of  larger  twigs  which  have  shed  their  leaves 
is  pale  reddish  brown  and  scaly.  Rii>e  berries  (flg.  73),  matured  in  the  fall  of 
the  second  year,  are  covered  with  a  whitish  bloom  which,  when  rubbed  off, 
exposes  a  smooth  red-brown,  tough  skin.  They  usually  contain  one  seed  (occa- 
sionally 2),  which  is  pointed  at  the  top  end,  prominently  and  sharply  angled 
(flg.  73,  a),  and  marked  nearly  to  the  top  by  what  appears  to  be  scale-like  basal 
covering  (the  seed  scar),  to  which  the  thin,  sweet  pulp  is  attached.  The  surface 
of  the  berries  shows  projecting  points  (ends  of  minute  flower  scales).  Seed- 
leaves,  usually  5,  but  ranging  from  4  to  6;  pointed. 

Wood  (commonly  called  "cedar"  or  "juniper"),  light  yellowish  brown,  with 
a  very  thick,  white  sapwood ;  the  durable  heartwood  has  a  less  pungent  "  cedar  " 
odor  than  that  of  other  junipers.  The  tree  is  too  small  and  ill-shaped  for  com- 
mercial use,  though  it  flnds  important  domestic  use  for  fuel  and  posts  wherever 
it  is  suflSciently  abundant. 

Longevity. — Few  records  of  its  age  are  available.  Probably  rather  long-lived. 
Trees  from  6  to  10  inches  In  diameter  are  from  145  to  250  years  old. 

BANOE. 

Southwefltem  Wyoming,  Utah,  Nevada,  and  western  Colorado  to  southeastern  Cali- 
fornia and  northwestern  Arizona ;  common  throughout  desert  parts  of  this  region,  and 
generally  at  from  5,000  to  8,000  feet  elevation. 

California. — Desert  ranges  east  of  Sierras.  Abundant  along  summit  of  White  and 
Inyo  mountains,  except  highest  peaks,  descending  on  east  slope  of  White  Mountains  to 
6,700  feet.  Common  in  Panamfnt  Range  on  northwest  slope  of  Telescope  Peak,  extend- 
ing from  6,300  to  8,000  feet  and  sometimes  higher.  On  Grapevine  Mountains,  on  Provi- 
dence Mountains  above  5,000  feet.  Less  abundant  in  range  westward,  as  in  that  part 
of  Panamint  Mountains  near  Jackass  Spring,  and  on  Coso  and  Inyo  mountains ;  absent 
from  Argus  Mountains  and  not  yet  detected  on  east  slope  of  Sierras. 

The  detailed  range  of  this  juniper  in  the  Rocky  Mountain  region  will  be  dealt 
with  in  a  future  bulletin. 

OCCURRENCE. 

On  desert  foothills  and  mountain  slopes,  in  dry,  rocky,  g:rnvelly,  and  sandy  soils.  In 
extensive,  rather  open  and  scattered  pure  growths,  or  mixed  with  one-leaf  pine  and 
desert  shrubs. 

Climatic  Conditions. — Characterized  by  great  aridity,  high  temperature,  and  small 
precipitation. 

TOLERANCB  AND  Repboduction. — Little  kuown  ;  probably  similar  to  California  Juniper. 

California  Juniper. 
Juniperus  califomica  Carri^re. 

DISTINGUISHING    CHARACTERISTICS. 

California  juniper  is  commonly  known  as  "  juniper  "  or  "  cedar."  Its  much 
lower  altitudinal  range  serves,  however,  to  distinguish  It  roughly  from  the 
western  juniper.  The  exact  lines  where  the  two  trees  (similar  In  appearance) 
approach  each  other  have  not  been  fully  determined.  Casual  observation 
might  confuse  one  tree  with  the  other,  particularly  young  trees  without  fruit. 
California  juniper  may  be  distinguished  by  several  fairly  prominent  characters, 
which  should  be  carefully  noted.  Among  these,  and  most  conspicuous,  is  the 
deeply  infolded  or  fluted  trunk,  which  is  straight  and  less  tapering  than  the 
fuller,  more  rounded,  and  only  slightly  grooved  trunk  of  the  western  juniper. 
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The  crown  form  varies  from  a  low,  open,  bushy,  broad,  round-topped  tree  under 
10  feet  in  height  to  one  with  a  conical  crown  20  or  25  or,  sometimes,  30  feet 
high.  The  short,  clear  part  of  the  trunk  is  rarely  more  than  from  10  to  20 
inches  in  diameter.  The  branches  often  become  large  and  greatly  distorted 
in  old  trees,  much  as  in  the  western  Juniper.  The  bark,  outwardly  weathered 
to  a  gray  color  and  red-brown  beneath,  is  in  contrast  with  the  clear,  light 


FiQ.  74. — Juniperua  calif omica:  a,  seed,  twice  natural  size. 


cinnamon-brown  bark  of  its  relative.  Branchlets,  after  losing  their  leaves, 
have  thin,  scaly  bark  of  pale  ashy-brown  color;  those  of  the  western  Juniper 
are  reddish  brown. 

The  pale  yellowish  green  color  of  the  foliage  Is  fairly  distinct  from  the 
pale  ashy-green  foliage  of  western  Juniper.  The  light,  red-brown  "  berries " 
(flg.  74),  one-fourth  to  nearly  one-half  inch  in  length,  and  maturing  by  about 
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the  first  of  September  of  the  second  year,  are  in  sharp  contrast  with  the  l)lalsh 
black,  white-coateil  fruit  of  western  junii)er.  The  loose,  exceedingly  thin,  pa- 
I)ery  skin  of  the  fruit,  though  covered  with  a  white  bloom  like  that  of  the 
western  juniper,  is  readily  distinguished  from  the  tough,  thick  covering  of  the 
"berries"  of  the  latter  tree.  The  berries  are  smooth  except  at  the  top  end, 
where  the  tips  of  the  female  flower  scales  project  slightly.  The  dry,  mealy 
pulp,  sweet  and  somewhat  fibrous,  is  without  resin-cells,  which  are  a  promi- 
nent feature  of  the  other  juniper's  fruit  Seeds,  from  1  to  2,  are  more  or  less 
angular  and  often  irregularly  grooved  and  ridged  (fig.  74,  a),  but  lacking  the 
minute  pits  of  western  juniper.  The  minute,  scale-like  leaves  have  a  glandular 
pit  on  their  back  and  are  arranged  3  In  a  group  on  the  roundish  stout  twigs 
(fig.  74).  The  leaves  of  young,  thrifty  shoots  and  young  seedlings,  very  keenly 
pointed  and  spreading,  are  distinctly  whitened  on  their  top  side.  The  4,  5,  or 
6  seed-leaves  common  to  this  juniper  distinguish  It  from  western  juniper, 
which  has  only  2  seed-leaves.  They  are  bristle-like,  shaiT)-polnted,  and  rather 
rigid.  The  later  growth  of  the  seedling  and  the  form  and  arrangement  of  its 
leaves  are  as  described  for  the  western  juniper.  Wood,  hardly  to  be  distin- 
guished from  that  of  western  junii)er.  Economically,  its  field  of  usefulness  is 
practically  the  same,  while  as  a  forest  tree  it  merits  special  attention  for  its 
remarkable  ability  to  thrive  on  low,  desert  slopes  and  plains,  where,  with  little 
else  but  yuccas,  pifion,  and  Sabine  pines,  it  helps  to  form  the  only  tree  growth. 
Longevity. — No  records  of  its  age  are  available.  It  is  believed,  however, 
that  it  attains  an  age  of  about  200  or  250  years.  A  thorough  study  of  its 
longevity  is  required. 

BANGE. 

Central  California  to  northern  Lower  California.  Inner  California  coast  ranges  south- 
r/ard  from  lower  Sacramento  River  Valley  to  Tehachap!  Mountains;  thence  np  western 
foothills  of  Sierras  a  short  distance  northward  to  Kern  River  Valley,  and  eastward 
through  southern  coast  mountains  to  their  desert  slopes ;  southward  to  Cuyamaca  Moun- 
tains, and  Into  northern  Lower  California ;  generally  at  2,000  to  4,000  feet  elevation. 

California. — North  limit  in  Sacramento  Valley  unknown,  hut  reported  in  (Jlenn 
County  (Stony  Creek  National  Forest)  on  east  slope  of  Inner  Coast  Range  along  foothills 
up  to  4,000  feet ;  proba,bly  extends  into  Lake  County.  Locally  noted  on  St.  Johns  and 
Snow  mountains  and  Copper  Buttes,  at  4,000  feet;. Elk  Creek  foothills  (northwest  Colusa 
County)  from  Sites  to  Stony  Ford,  and  west  of  Fout  Springs  (base  of  Snow  Mountain) 
northward  into  Glenn  County.  Much  more  abundant  south  of  San  Francisco  Bay 
throughout  coast  ranges  from  Moraga  Pass  and  Monte  Diablo  southward.  Locally  noted 
as  follows :  San  Benito  County:  On  divide  between  Topa  Valley  and  San  Benito,  at  Her- 
nandez southward  and  eastward  to  New  Idria  Mine ;  Fresno  County:  Mountains  of  south- 
western boundary  between  Coalinga  and  Priest  Valley;  hills  about  Priest  Valley  (Mon- 
terey County).  San  Luis  Obispo  County:  On  hills  west  of  Carrizo  Plain  and  along  San 
Juan  Creek;  Santa  Barbara  National  Forest,  in  Santa  Maria,  Santa  Ynez,  Santa  Bar- 
.  bara,  Matilija,  Plru-Sespe,  Newhall,  and  Elizabeth  river  basins ;  most  abundant  on 
desert  (north)  slopes,  where,  with  pIHon  pine.  It  forms  a  belt  around  base  and  lower 
ridges  of  mountains  up  to  5,000  feet.  Occurs  similarly  in  canyons  of  Tehachapl  Moun- 
tains, as  in  Tejon  Canyon.  Northward  sparingly  In  chaparral  and  oak  belts  of  Sierras  to 
Kern  River  Valley,  where  Its  northern  limit  is  the  vicinity  of  Kernville,  or  possibly  Trout 
Meadow,  just  south  of  Kern  Lakes,  on  Kern  River ;  southward  on  South  Fork  of  Kern 
River  from  point  7  miles  south  of  Monache  Meadow  down  to  region  of  Walker  Pass,  at 
elevations  between  2,500  and  about  5,100  feet.  Reported  in  the  Sabine  pine  belt  of 
western  Sierras  foothills  in  Mariposa  County,  at  point  about  3  miles  north  of  Coulter- 
vllle  at  top  of  Merced  River  Canyon  along  road  from  Coulterville  to  Mariposa,  and  near 
mouth  of  Colton  Creek.  Locally  noted  on  west  slope  of  Piute  Mountain  Just  south  of 
Kern  River  gap,  at  3,000  to  4,000  feet;  at  Havilah  on  Clear  Creek  (6  miles  south  of 
Palmer  Ranch)  ;  Callente  Creek  to  Piute  post-offlce,  at  2,000  to  5.000  feet ;  Walker 
Basin.  More  abundant  on  desert  slopes  of  San  Gabriel  and  San  Bernardino  mountains, 
here,  with  plfion  pine,  forming  a  bplt  around  base  of  mountains  at  3,500  to  4,000  feet 
elevation,  extending  down  among  tree  yuccas  of  Mohave  Desert;  and  southward  to  San 
Gorgonlo  Pass  (south  of  San  Bernardino  Mountains).     On  north  slope  of  Sierra  Liebre 
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Range  opposite  west  part  of  Antelope  Vallej-,  Cajon  Pass  up  to  4,000  feet ;  Soledad  Pass, 
at  2,700  feet ;  also  occasionally  in  Interior  and  on  southern  slopes  of  these  ranges,  as 
CaJon  Pass,  San  Fernando  Valley,  San  Gabriel  Wash  near  Los  Angeles,  vicinity  of  Pasa- 
dena, and  Mill  Creek  (San  Bernardino  Mountains).  Southward,  it  follows  coast  moun- 
tains, occurring  on  both  east  and  west  slopes;  at  Mexican  line  from  near  Mountain 
Spring,  at  2,700  feet ;  across  Wagon  Pass,  at  3,117  feet,  and  down  west  side  to  Jacumba 
Hot  Springs,  at  2,822  feet,  and  possibly  farther  west. 

Lower  Califobma. — Reported  from  both  east  and  west  sides  of  lower  slopes  of 
Mount  San  Pedro  Martir  as  far  south  as  Trinidad  Valley  and  Las  Encinas  (near  San 
Tomas). 

OCCUBBENCE. 

On  very  dry  mountain  slopes  and  barrens,  on  canyon  sides  in  rocky,  gravelly,  or 
bundy  soils.     Frequent  and  most  typical  on  seaward  slopes  of  Coast  Range. 

Sometimes  in  pure  open  stands,  or  predominating  in  nearly  pure,  very  open  stands 
of  limited  extent  or  in  groups,  but  often  mingled  with  one-leaf  piflon  pine,  Sabine  pine, 
mountain  mahogany,  and  bigcone  spruce,  and  occasionally  with  straggling  western 
yellow  pine,  Douglas  oak,  and  tree  yucca  ;  in  Lower  California,  with  piflon  pine,  mesquite, 
manzanita,  and  yucca. 

Climatic  Conditions. — Climate  characterized  by  long,  very  dry  summers,  often  lim- 
ited or  deficient  precipitation,  except  for  desert  plants  (mostly  .winter  rain).  Seasonal 
temperature,  about  15"  to  100*  F. 

TOLBUANCB. — Little  known  of  Its  tolerance,  but  apparently  requires  abundant  light 
throughout  life. 

Reproduction. — Prolific  seeder.  Actual  seeding  habits  undetermined.  Seed  germi- 
nates on  exposed  mineral  soil,  but  only  when  sufficiently  buried  by  washing,  or  other 
favorable  accident,  to  be  moist.     Reproduction  rather  scanty. 

Family  TAXACEiE. 

Trees  (and  shrubs)  which  belong  to  this  family — ^>*ews  or  yew-like-trees — 
differ  from  the  cone-bearers  In  producing  male  flowers  on  one  tree  and  female 
flowers  on  another  (very  rarely  both  kinds  of  flowers  on  different  parts  of  tho 
same  tree).  Conifers  have  flowers  of  both  sexes  on  different  parts  or  branches 
of  the  same  tree.  There  are  fewer  seed-bearing  trees,  therefore,  since  only  trees 
bearing  female  flowers  have  seed.  Moreover,  In  thinning  a  stand  of  Taxaceous 
trees  care  should  be  taken  to  preserve  both  male  and  female  trees  as  near  to 
each  other  as  iwsslbje  if  reseeding  is  expected  to  take  place.  Pollen  of  the  male 
flowers  must  be  carried  by  the  wind  to  the  female  flowers.  If  male  trees  are 
distant  more  than  2.")  or  80  yards  from  the  female  tree,  only  the  strongest 
wind,  blowing  at  the  right  time,  will  effect  fertilization. 

The  leaves  are  evergreen,  flat,  and  narrowly  lance-shaped,  and  appear  to 
grow  (native  species)  in  spreading  lines  on  two  opposite  sides  of  the  branches. 
The  fruit  (seed)  is  different  from  that  of  conifers  in  being  almost  or  entirely 
enveloped  in  a  pulpy  covering.  In  the  yews  of  this  group  it  is  a  minute,  berry- 
like  cup,  bright  colored.  Juicy  and  sticky  when  broken,  while  In  other  members 
of  the  family  the  covering  is  firm,  practically  complete,  and  similar  to  an  olive. 

TTTHION.     STINKING  CEDARS. 

Stinking  cedars  are  little-known  trees  which  for  many  years  were  erroneously 
classified  under  the  generic  name  Torreya.  Only  a  few  years  ago  It  was  found 
that  this  name  had  previously  been  applied  to  an  entirely  different  pIant.o 
"  Torreya,"  "  nutmeg,"  and  "  stinking  cedar  "  are  the  common  names  for  them. 
They  are  characterized  by  their  stiff,  flat,  lance-shaped,  needle-pointed  leaves 
(fig.  75),  which  grow  in  two  rows  from  opposite  sides  of  the  branches  and  are 
somewhat  spirally  arranged,  and  by  the  pungently  aromatic  or  ill-smelling 
(fetid)   odor  of  the  leaves  and  of  the  green  bark,  the  odor  being  most  pro- 

•Dr.  Edward  L.  Greene,  Plttonla,  II,  195,  1891. 
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nounced  when  they  are  crushed  or  bruised.  They  form  pyramidal  crowns  in 
youth,  while  In  old  age  the  crown  becomes  round-topped.  The  crown  is  some- 
what open,  and  the  branchlets  droop  rather  conspicuously.  Male  and  female 
flowers  are  each  borne  on  different  trees..  Male  flowers  (pollen  bearing  only)  are 
small,  bud-like,  and  numerous  on  the  under  sides  of  the  branches  at  the  bases 
of  the  leaves  produced  the  previous  season.  Female  flowers,  which  develop 
into  a  greenish  or  purple,  thln-fleshed  fruit  resembling  an  olive  or  a  nutmeg,  are 
also  small,  but  much  less  numerous,  and  grow  on  the  lower  sides  of  the 
branches  from  the  bases  of  new  leaves  of  the  season  or  of  the  previous  season. 
The  thin,  tough  skin  of  the  fruit  is  resinous,  and  the  seed  has  a  smooth,  hard 
shell.  Seed-kernels  are  characteristically  wrinkled,  the  surface  appearing  to  be 
infolded,  as  in  a  nutmeg.  Seed-leaves,  2.  The  bark  is  thin,  and  is  distinctly 
and  narrowly  seamed  and  ridged.  The  trunk,  rarely  full  and  round,  tapers 
slowly,  and  is  usually  slightly  bent  A  notable  characteristic  is  the  production 
of  thrifty  permanent  sprouts  from  cut  stumps.  Wood,  moderately  light,  hard, 
and  fine-grained,  clear  lemon-yellow  color,  exceedingly  durable  under  all  kinds 
of  exposure.  Our  species  are  so  rare  or  are  so  limited  in  occurrence  as  to  be 
of  very  little  commercial  use,  for  which,  however,  the  extreme  durability  and 
good  working  qualities  of  their  wood  fit  them.  They  are  trees  of  only  second- 
ary importance  to  the  forester,  and  are  mainly  useful  for  maintaining  a  pro- 
tective cover  on  the  borders  of  narrow  mountain  streams,  in  rocky  coves  and 
gulches. 

Two  species  only  are  indigenous  to  the  United  States.  One  is  confined  to 
Florida  and  the  other  to  California.  Trees  of  this  group  are  of  ancient  origin. 
Species  of  them  inhabited  the  Arctic  Zone  in  the  Tertiary  period,  and  later  inhab- 
ited portions  of  Europe,  where  they  became  extinct. 

California  Nutmeg. 
Tumion  calif ornicum  (Torr.)  Greene. 
DISTINGUISHING    CHARACTERISTICS. 

California  nutmeg  is  a  rare  tree  of  small  size.  It  is  called  nutmeg  from  the 
fancied  resemblance  of  its  seed-kernel  to  the  nutmeg  of  commerce,  which  belongs 
to  a  different  and  unrelated  family  of  broadleaf  plants.  It  Is  locally  known  as 
"stinking  cedar"  and  "stinking  yew,"  on  account  of  the  disagreeable  odor 
omitted  by  its  green  parts  and,  to  some  extent,  by  its  green  wood  when  bruised. 

In  youth  and  middle  age  it  has  an  open,  wide,  pyramidal  crown  which  in  the 
open  extends  to  the  ground.  The  slender  branches  stand  out  rather  straight 
from  the  trunk  in  formal  circles,  and  are  somewhat  drooping  at  their  extremi- 
ties. Crowded  in  a  dense  stand,  it  bears  a  short,  conical  crown  on  a  clear 
trunk,  while  old  trees  under  such  conditions  have  rounded,  dome-like  tops.  The 
trunks,  which  are  rarely  straight,  are  clear  of  branches  for  two-thirds  of  their 
length,  and  are  from  35  to  50  feet  high  and  from  8  to  20.  inches  in  diameter. 
Under  conditions  especially  favorable  for  growth  It  is  75  or  80  feet  high  and 
from  2  to  3  feet  in  diameter;  but  such  dimensions  are  exceedingly  rare.  The 
tnmk  is  uneven,  almost  never  full  and  cylindrical.  Bark,  one-third  to  five- 
eighths  of  an  inch  thick,  is  finely  checked  with  narrow  seams  and  short,  narrow, 
loosely  scaly  ridges,  with  frequent  side  connections;  rather  soft,  outer  layers 
easily  scaled  off ;  outwardly  weathered  to  an  ashy  yellowish  brown. 

The  fiat,  glossy,  deep,  yellow-green,  lance-shaped,  keenly  pointed  leaves 
(fig.  75),  and  particularly  their  sharp  aromatic  odor  when  bruised,  distinguish 
the  tree ;  green  bark  and  branchlets  also  emit,  when  bruised,  the  same  disagree- 
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al)le  odor.  The  fruit  (fig.  75)  matures  by  early  autumn  of  the  first  season, 
when  it  is  pale  yellowish  green  with  irregular  dull  puri>le  areas  or  streaks.  It 
is  about  1  inch  to  1}  inches  in  length,  with  thin  leathery  covering.  The  seed 
has  a  thin,  hard,  brittle  shell,  while  the  surface  of  the  seed  kernel  is  deeply 


Fio.  75. — Tumion  ralifomicum. 


wrinkled.  Seed-leaves,  regularly  2.  Nothing  can  now  be  said  of  the  growth 
and  otlier  characteristics  of  seedlings,  which  have  not  l>een  studied  l)eyond  the 
stage  of  germination.  Wood,  bright  lemon-yellow;  other  characteristics  of  the 
wood  and  importance  of  the  tree  are  given  under  the  genus. 
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Longevity. — Very  little  is  known  of  the  age,  but  it  is  believed  to  be  a  long- 
lived  tree.  It  appears  to  grow  persistently,  but  very  slowly,  in  height  and  diam- 
eter, as  shown  by  its  small  size.  Trunks  from  4  to  8  inches  in  diameter  are 
from  60  to  110  years  old,  and  those  from  12  to  18  inches  through  are  from  170 
to  2($5  years  old.     Further  study  of  its  growth  and  age  is  required. 

RANGE. 

Central  California,  on  coast  ranges  and  west  slope  of  Sierras. 

Coast  ranges,  from  Big  River  (Mendocino  County)  to  Marin  and  Napa  counties  and 
south  of  San  Francisco  Bay  region  to  Santa  Cruz  Mountains  (Snnta  Clara  County). 
Noted  as  follows :  Mendocino  County:  West  slope  Coast  Range  north  to  Big  River  near 
Mendocino ;  on  hills  east  of  Russian  River  Valley  bordering  road  from  Hopland  to  High- 
land Springs,  growing  on  both  sides  of  Mendocino-Lake  county  boundary,  especially  on 
south  side  of  gulch  leading  to  Russian  River  Valley  ;  western  part  Stony  Creek  National 
Forest,  In  lower  forest  belt.  Lake  County:  Bartlett  Springs  (east  Lake  County)  ;  west  of 
Clear  Lake  from  point  about  5  miles  west  of  Highland  Springs  to  Hopland,  continuing  over 
summit  into  east  Mendocino  County;  east  side  of  Mount  St.  Helena  (large  trees  In 
canyon  below  Tollhouse)  ;  canyon  of  Putah  Creek  (road  from  Middletown  to  Cobb  Valley). 
Napa  County:  South  slope  of  Mount  St.  Helena  between  2,500  and  3,600  feet,  and 
probably  higher;  Goat  Rock  (about  a  mile  south  of  Tollhouse),  on  ridge  forming  east 
boundary  of  Napa  Valley,  Sonoma  County:  Big  Sulphur  (or  IMuton)  Creek  Canyon 
(vicinity  of  Geysers)  ;  Dutch  Bill  Canyon  (near  Meeker).  Marin  County:  Mount  Tamal- 
pais,  in  many  gulches,  canyons,  basins,  and  chaparral  main  ridge ;  Cataract  Canyon, 
notably  near  lower  fall,  at  about  1,000  feet.  Santa  Cruz  County:  Near  La  Honda  and 
sparingly  in  other  localities  (Santa  Cruz  Mountains).  Sierras,  west  side  from  north- 
eastern Tehama  County,  on  southwest  slope  (Mill  Creek)  of  Lassens  Butte,  at  about 
4,800  feet,  to  Tulare  County  (T.  21  S.,  R.  30  E.),  occurring  sparsely  In  gulches  and 
canyons,  at  from  2,000  to  4,500  feet.  Next  stations  southward  from  Lassens  Butte  are 
Deer  Creek  Canyon  (south  Tehama  County)  and  canyons  of  Chico  and  Butte  creeks 
(northwest  Butte  County)  ;  30  miles  southward,  on  upper  Yuba  and  Feather  rivers; 
noted  near  Dobbins  (Just  west  of  Oregon  -Hills.  Yuba  County).  Stanislaus  National 
Forest,  very  rare  in  Eldorado  and  Calaveras  counties ;  here  noted  on  Empire  Creek 
(tributary  South  Fork  of  American  River),  at  2,500  feet  elevation;  on  north  slopes  of 
South  Fork  of  Mokelumne  River,  at  2,000  to  2,500  feet;  San  Antonio  Creek  (tributary 
South  Fork  of  Calaveras  River),  at  2,000  feet,  and  on  South  F'ork  of  W^ebber  Creek,  at 
3,000  feet.  Southward,  in  Tuolumne  County  near  mouth  of  South  Fork  at  Colfax 
Springs ;  In  Mariposa  County,  found  at  Mariposa  and  on  Merced  River  in  lower  Yosemite 
Valley;  near  Dinkey  Blgtree  Grove  (T.  10  S.,  R.  26  E.)  and  on  Mill  Creek  (tributary  of 
Kings  River,  T.  14  S.,  R.  27  E.)  in  Fresno  County;  in  canyons  along  stage  road  to 
Giant  Forest;  In  Sequoia  National  Park  on  road  to  Mineral  King;  East  Fork,  and  other 
branches  of  Kaweah  River,  at  3,950  to  6,000  feet :  locally  noted  In  Coffeepot  Canyon 
(tributary  East  Fork  Kaweah  River),  on  stream  near  Comstock  Mill,  and  on  Kaweah 
River  between  Kane  Flat  and  Blgtree  Canyon.  Lower  courses  of  Tule  River  branches 
and  southward  (to  T.  21  S.,  R.  30  E.).     Detailed  range  not  fully  determined. 

OCCURRENCE. 

In  moist  gravelly  or  sandy  gulches,  springy  coves,  and  narrow  watered  canyons.  De- 
pendent upon  soil  moisture.  Forms  dense  thickets  alone  or  occurs  in  mixture  with 
canyon  live  oak,  white  alder,  western  sycamore,  broadleaf  maple. 

Tolerance. — Very  tolerant  of  shade  throughout  life,  its  own  dense  shade  often  ex- 
cluding other  growth. 

Reproduction. — Seeding  habits  not  determined.  Reproduction  confined  to  moist  ex- 
posed soil  or  litter  where  seeds  are  fully  covered  by  floodwaters ;  usually  rather  scanty. 

TAXTTS.     TEWS. 

The  yews,  very  distinct  as  a  group,  are  not  strikingly  distinct  as  species. 
There  is  great  similarity  in  the  api>earance,  structure,  and  qualities  of  the  wood 
of  different  species,  and  also  in  the  general  api)earance  and  form  of  the  foliage 
and  fruit.  The  shape  and  habit  of  growth,  and  minor  differences  in  the  form  and 
color  of  the  leaves,  are  mainly  relied  upon  to  distinguish  the  different  species. 
They  are  world-renowned  trees.     The  wood  of  one  species  inhabiting  Europe, 
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Asia,  and  Africa  was  long  used  by  ancient  tribes  for  bows,  their  most  important 
implements  of  war. 

The  leaves,  which  remain  on  the  trees  for  many  years,  are  flat,  narrowly 
lance-shaped,  and  sharp  pointed ;  by  a  twist  at  their  bases  they  appear  to  grow 
in  comb-like  lines  on  two  opposite  sides  of  the  branches,  but  as  a  matter  of  fact 
they  are  arranged  somewhat  spirally  on  the  branches.  Male  and  female  flowers 
are  each  borne  on  diflferent  trees.  (Exceptionally  flowers  of  both  sexes  occur  on 
dilferent  branches  of  the  same  tree.)  Male  or  pollen  bearing  flowers  are  small, 
3'ellowish,  bud-like,  borne  singly  and  rather  abundantly  on  the  under  sides  of  the 
branches;  female  flowers,  small  and  greenish,  occur  similarly  on  the  branches, 
but  are  much  less  numerous.  The  latter  develop  into  a  fruit  which  ripens  in  one 
season  and  usually  falls  from  the  tree  shortly  after  maturity.  The  fruit  is 
berry-like,  the  single  hard  seed  appearing  to  be  embedded  nearly  to  its  point  in 
bweetish,  mucilaginous,  bright  coral-red  (but  not  poisonous)  pulp.  Seed-leaves, 
regularly  2.  The  purple  or  brown  bark  is  very  thin.  Wood,  exceedingly  fine- 
grained, and  ranging  in  color  from  clear  rose-red  to  dark  reddish  brown.  It  is 
extremely  durable  under  all  kinds  of  exposure. 

Yews  are  small  trees  which  live  to  a  great  age.  A  marked  characteristic  is 
their  ability  to  produce  permanent  sprouts  from  cut  stumps,  and  to  grow  from 
cuttings.  Pour  species  are  indigenous  to  Nort'h  America.  Three  inhabit  the 
United  States  and  adjacent  portions  of  Canada,  while  a  fourth  appears  to  be 
confined  to  Mexico.  One  of  our  species,  limited  to  Florida,  is  a  small  tree; 
another,  a  shrub,  grows  in  the  North  Atlantic  region ;  while  one,  a  tree,  inhabits 
the  Pacific  forests,  extending  northward  into  adjacent  Canadian  territory. 

Western  Yew. 

Taxus  brei'ifolia  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 

Western  yew  is  little  known  except  to  woodsmen  in  its  habitat,  where  it  is 
called  simply  "  yew."  The  more  distinctive  name  suggested  is  desirable  in  view 
of  the  fact  that  two  other  yews  occur  in  the  United  States. 

A  small  tree,  from  20  to  30  feet  high  and  from  G  to  12  inches  in  diameter; 
much  less  commonly  from  35  to  50  feet  in  height,  and  very  rarely  from  60  to 
75  feet,  with  a  diameter  of  from  18  to  30  inches.  Trunks  are  straight  and  coni- 
cal, but  conspicuously  ridged  and  fluted  by  an  apparent  infolding  of  the  sur- 
face. The  diameter  growth  is  often  excentrlc  (larger  on  one  side  of  the  pith 
than  on  the  other).  Except  in  larger  old  trees,  an  open  conical  crown  extends 
nearly  or  quite  to  the  ground;  the  slender  branches  stand  out  straight,  often 
somewhat  drooping,  while  from  their  sides  and  extremities  very  slender  branch- 
lets  hang  down,  so  as  to  give  a  weeping  appearance.  This  habit  is  strongly 
marked  in  trees  growing  partly  or  wholly  in  the  open,  where  the  leafy  branch- 
lets  are  verj'  much  more  numerous  and  dense  than  in  deep  shade.  The  bark 
is  conspicuously  thin,  rarely  over  one-fourth  of  an  inch  thick,  and  composed  of 
thin,  papery,  purple,  easily  detached  scales,  beneath  which  the  newer  bark  is  a 
clear  rose-  or  purple-red.  The  deep  yellow-green  leaves  (fig.  76)  are  soft  to  the 
touch,  and  much  paler  on  their  under  sides  than  above.  Those  produced  in  a 
season  perish  in  about  flve  years ;  occasionally  a  few  green  leaves  are  found  on 
iwrtions  of  6  to  9  year  old  branches.  The  bright  coral-red  fruit  (fig.  70),  rii)e 
in  September,  begins  to  fall  during  October.  It  is  often  eaten  by  birds  for 
the  sweetish  mucilaginous  covering,  but  the  hard  shell  of  the  seed  is  unaffected 
by  digestion.    The  attractiveness  of  the  fruit  to  birds  serves  as  an  important 
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means  of  disseminating  the  seed,  which  otherwise  wouid  not  be  carried  far 
from  the  mother  tree.  Seed-leaves,  2;  flat,  short,  and  pointed.  Nothing  can 
now  be  said  of  the  later  growth  and  characteristics  of  seedlings,  which  have 
not  been  fully  studied.    Wood,  fine-grained,  clear  rose-red,  becoming  gradually 


Fio.  76. — Taxus  hrevifolia:  o,  fruit,  lower  side. 

duller  with  exposure  to  light;  dense,  rather  heavy,  and  remarkably  durable 
in  nn  unprotected. state.  Little  commercial  importance  can  be  attached  to  the 
wood,  on  account  of  its  scarcity.  It.^  attractive  color,  durability,  and  elasticity 
render  it  useful  mainly  for  such  articles  as  canoe  paddles,  bows,  and  small 
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cabinet  work.  As  a  forest  tree,  it  is  only  of  seeondarj'  importance,  on  account 
of  its  rarity  and  the  fact  that  larger  and  more  generally  useful  timber  trees 
grow  abundantly  in  the  same  range.  Through  its  remarkable  tolerance  of 
dense  shade  it  can  assist  in  forming  low  protective  cover  in  moist  coves  and 
canyons  and  at  the  beads  of  streams. 

IjONgevity. — Age  limits  of  this  yew  have  not  been  fully  investigated.  Growth 
in  height  and  diameter  are  very  slow,  especially  under  deep  shade,  where,  how- 
ever, it  maintains  itself  most  persistently,  indicating  that  it  is  long-lived. 
Few  representative  sizes  have  been  studied.  Trees  0  inches  in  diameter  are 
from  75  to  90  years,  while  those  from  12  to  20  inches  in  diameter  are  from  140 
to  245  years  old.    The  largest  trees  are  believed  to  be  about  350  or  375  years  old. 


Pacific  coast  region  south  from  the  southern  tip  of  Alaska  (Annette  and  Gravlna 
Islands)  and  east  to  Selkirk  Mountains ;  through  western  Oregon  and  Washington  to 
California  (coast  ranges  south  to  southern  Lake  County  and  western  slopes  of  Sierra 
Nevada  to  Tulare  County)  ;  mountains  of  eastern  Washington  and  Oregon  and  Montana 
(east  to  western  slope  of  Continental  Divide,  south  at  least  to  south  end  Bltterroot 
Mountains,  Idaho,  and  Swan  Lake,  Montana). 

Alaska. — Noted  only  on  Annette  and  Gravlna  Islands  at  southeastern  end,  but  prob- 
ably also  on  neighboring  islands  and  mainland. 

British  Columbia. — Islands  and  sea  side  of  Coast  Range,  extending  some'  distance 
up  Fraser  River  and  reappearing  farther  east  in  Selkirk  range.  Queen  Charlotte 
islands,  confined  to  borders  of  Inlets ;  noted  on  Cumshewa  Inlet  from  Clew  to  head  of 
West  Arm,  on  shores  of  Prevost  Island  and  south  end  of  Moresby  Island,  Skldegate 
Inlet,  and  near  Massett.  On  mainland  noted  on  lower  Skeena  River,  on  Fraser  River 
up  to  Chapmans  Bar  near  Suspension  Bridge,  and  Coquihalla  River  up  20  miles  above 
Hope.  Vancouver  Island  common  near  coast,  noted  from  sea  level  to  900  feet  on 
southwest  end  in  Renfrew  district  and  near  Victoria.  Farther  east  on  both  sides  of 
Selkirk  Range  north  to  Beaver  Creek  at  3,500  to  4.000  feet ;  noted  on  Kootenai  Lake 
and  west  of  it  between  Sproats  Landing  and  Nelson. 

Washington. — Douglas  fir  forests  west  of  Cascades  and  moister  parts  of  yellow  pine 
forests  east  of  Cascades,  extending  higher  on  both  sides  of  the  range  into  western 
white  pine  forest  (at  sea  level  to  5.000  feet).  Ea.stward  through  mountains  of  northern 
and  eastern  parts  of  State.  (West)  Washington  National  Forest  generally  below  3,000 
feet.  (East)  Washington  National  Forest  only  detected  on  Stehekin  River,  In  Horse- 
shoe Basin,  at  Nason  City  (Chelan  County),  and  in  some  mountain  passes  at  3,300 
to  5,000  feet.  Yakima  division  Washington  National  Forest  up  to  G,000  feet,  noted  in 
Kittitas  County.  Mount  Rainier  National  Forest  generally  below  4,200  feet ;  locally 
noted  on  upper  Nisqually  River,  Mount  Rainier  1)etween  Longmire  Springs  and  Paradise 
Park,  and  on  a  summit  8  miles  southeast  of  Mount  Rainier  at  0,000  feet.  Olympic 
Peninsula  common ;  noted  at  Arbutus  Point,  in  Queniult  Indian  Reservation  and  on 
Admiralty  Inlet  at  Port  Townsend  and  at  Port  Ludlow.  Blue  Mountains  and  infre- 
quently along  streams  near  Pullman   (Whitman  County). 

Obeoon. — West  side  of  Cascades  and  Blue  Mountains  up  to  6,000  feet.  Not  detected 
in  Coast  Range.  Cascade  (North)  National  Forest,  west  side  below  2,100  feet  in  Dopg- 
las  fir  forest,  but  occasionally  reaching  5,000  feet ;  noted  locally  at  Portland,  Clackamas 
River  Canyon,  between  Portland  and  Mount  Hood,  and  south  of  Mount  Hood  on  Camas 
I*ralrle.  Cascade  (South)  National  Forest  west  side  of  Cascades  and  north  side  of 
Slsklyous:  locally  noted  near  Sawtooth  Mountain  (T.  25  S..  R.  6  E.)  above  6,000  feet, 
road  from  Rogue  River  to  Crater  Lake  at  3,500  feet,  headwaters  of  Rogue  River  in 
Cascades  and  of  Bear  Creek  In  Slsklyous,  especially  T.  38  S.,  R.  4  E. 

Califoknia. — Northern  coast  ranges  from  western  Siskiyou  and  Humboldt  counties 
southward  to  Mendocino,  Mendocino  County,  and  Mount  St.  Helena,  Lake  County.  Not 
detected  In  Del  Norte  County  and  In  general  not  extending  west  quite  to  coast :  east 
to  Marble  Mountain  and  upper  McCloud  River  (Siskiyou  County)  ;  occurs  in  ravines 
from  a  little  above  sea  level  to  6,000  feet.  Siskiyou  County,  noted  in  Klamath  National 
Forest,  on  west  slope  Marble  Mountain  on  Russian  Creek,  and  on  east  slope  Salmon 
River  Mountains  at  1,800  to  3,200  feet.  Humboldt  County,  noted  on  west  slope  Trinity 
Mountains  above  Iloopa  Valley  as  low  as  4,000  feet,  west  of  Hoopa  Valley  on  trail  to 
Redwood  Creek,  between  Redwood  Creek  and  Blue  Lake,  canyon  South  Fork  Van  Dusen 
River,  Little  Van  Dusen,  and  a  few  miles  from  Biiceland.  Mendocino  County,  seaward 
side  of  Coast  Range  in  redwood  forest  for  10  miles  east  of  Westport  and  at  a  point 
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10  or  12  miles  east  of  Mendocino    (western   limits)  ;   also  near  Cahto  and   Laytonville 

and  near  WiUets  and  a  few   miles  north   of  Uidgewood  Summit    (between   Willets  and 

Ukiah).     Trinity  County,  noted  east  to  canyon  between  Lewiston  and  Wblskeytown  at 

2,000  feet.  Canyon  Creek  from  Dedrick  to  Alpine  lakes   (5.600  feet),  In  gulches  of  Carl, 

Salt,  and  Dutch  Creeks  between  Junction   and  Hay  Fork  and  in  gulches  between   Post; 

Ranch  and  South  Fork  of  Trinity  River.     Colusa  County:  On  Snow  Mountain  and  in  deep 

canyons  on  Elk  Mountain.     Lake  County:  Noted  on  Sanhedrin  Mountain,  and  east  side  of 

Mount  St.  Helena  In  canyon  between  Tollhouse  and  MIddletown.     Mount  Shasta  National 

Forest  only  detected  east  to   headwaters  of   Sacramento   River    (Siskiyou   County)    and 

f,  McCloud  River   (Shasta  County)   at  15  miles  above  Baird,  at  3,000  to  6,000  feet.     Not 

;  known  on  Mount  Shasta.     Lassen  Peak,  Plumas  and  Lake  Tahoe  National  Forests  infre- 

'  quent  in  yellow  pine  belt  of  central  plateau   region  and  wet   canyons  of  west  side  otf 

[  main  range ;  noted  in  Placer  County  just  south  of  North  Fork  American  River  east  of 

Iowa  Hill,  a  few  miles  east  of  Forest  Hill,  and  in  Devil's  Canyon  between  Forest  Hill 

and  Colfax.     Stanislaus  National  Forest,  infrequent  in  red  fir  belt ;  noted  in  vicinity  of 

Mutton   Canyon   and   Deep   Canyon    (branches   of   Pilot   Creek,    a    tributary   of    Rubicon 

River)    at    4,000    feet;  BJg    Iowa   Canyon    (tributary    South    Fork    American    River)    at 

3,000  feet,  headwaters  of  Sly  Park  Creek   (tributary  of  North  Fork  of  Cosumnes  River), 

and  North  Fork  of  Webber  Creek  at  4.000  feet,  at  2,500  to  3,000  feet  on  the  headwaters 

of  Cedar  Creek  (tributary  same  river),  at  3,500  feet  on  Clear  Creek   (tributary  Webber 

Creek),  headwaters  of  Mill  Creek   (tributary  North  Fork  of  Mokelumne  River)   at  3,500 

to  4.000  feet.     South  on  west  side  Sierras  at  5,000  to  8,000  feet  to  Tulare  County.     Also 

reported  in  coast  ranges  south  of  San  Francisco  Bay  south  to  Santa  Cruz  Mountains. 

1. 

'  OCCURRENCE. 

Near  margins  of  low  mountain  streams,  moist  fiats  and  benches,  deep  ravines  and 
coves,  in  rich  rocky  or  gravelly  soils.  Largest  In  western  Oregon,  Washington,  and 
British  Columbia ;  much  smaller  in  eastern  range,  especially  in  drier  situations.  Groves 
in  small  groups  and  singly,  scattered  sparingly  with  Douglas  fir,  grand  fir,  redwood,  tan- 
bark  oak,  vine,  and  broad-leafed  maples. 

Climatic  Conditions. — Similar  to  those  of  Douglas  fir  (In  Pacific  range). 

TOLEBANCE. — Exceedingly  tolerant  of  dense  shade  throughout  life ;  crown  foliage  thin 
and  branches  low  to  ground  nnder  deep  shade;  grows  well  in  partial  or  full  light,  but 
crown  and  foliage  then  much  more  dense. 

Reproduction. — Fairly  prolific  seeder.^  Vitality  of  seeds  persistent  and  germination 
moderately  high.  Seedlings  only  occasional — often  rare  and  mostly  In  deep  shade  on 
wet  moss  and  decaying  wood.     Imperfectly  known. 

MONOCOTA'LEDONES. 

The  trees  which  belong  to  the  grent  class  of  iiionocotyledones  differ  from 
ordinary  trees  in  not  having  their  woody  ""tissue  arranged  in  annual  concentric 
rings.  Instead,  the  woody,  thread-like  fibers  are  scattered  apparently  irregu- 
larly throughout  the  trunk,  on  a  cross-section  of  which  the  ends  of  these  fibers 
appear  like  numerous  dots.  Another  important  characteristic  is  the  single 
cotj'ledon  or  seed-leaf  produced  by  the  newly  germinated  seed.  Other  tree  seed- 
lings have  2  or  more  seed-leaves.  The  veins  of  monocotyledonous  tree  leaves 
are  usually  parallel  to  each  other,  just  as  in  the  leaves  of  grasses  and  Indian 
corn,  also  members  of  this  class,  in  contrast  with  the  feather  and  net  like  vein- 
ing  of  ordinary  tree  leaves.  To  this  group  belong  the  palms  and  yuccas,  which 
are  essentially  subtropical  or  tropical  plants.  The  tree  palms  grow  tlyoughout 
their  life  with  a  single  unbranched,  column-like  trunk,  at  the  top  of  which  the 
leaves  are  clustered.  Tree  yuccas  are  sparingly  branched,  much  as  in  other 
trees,  but  their  manner  of  producing  leaves  from  the  ends  of  the  few  branches 
is  similar  to  that  of  the  palms. 

Family  PALM.^:. 

The  trees  of  this  family,  known  as  i>alms,  have  single,  straight,  unb ranched, 
cylindrical  trunks,  crowned  l)y  a  cluster  of  spreading,  fan-like  leaves.  The  fruit, 
borne  in  branched  clusters,  is  berry-like  and  usually  one-seeded — seldom  2  to  3 
seeded. 
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HEOWASHINGTONIA.     PALKS. 

This  small  group  of  palms,  named  in  honor  of  George  Washington,  is  com- 
posed   of   trees   with   big,    column-like    trunks,    almost    uniform    in    diameter 


Fig.  77. — Xeowashingtonia  fllifera;  original  48  feet  high. 


throughout  their  length.    The  top  of  the  trunk  has  a   dense  crown  of  verj- 
broad,  fan-like,  long-stemmed,  circular  leaves,  deeply  slashed   into  ribbon-like 


FOREST  TREES   OF   THE   PACIFIC   SLOPE.  199 

strips,  and  the  tips  of  the  strips  are  split  in  two.  The  stems  of  the  leaves 
are  armed  on  their  two  edges  with  irregular,  straight  or  curved,  sharp  teeth. 
New  leaves  appear  each  year  from  the  summit  of  the  trunk.  As  those  of  the 
previous  year  die,  they  bend  down,  forming  a  dense  thatch-like  mass  about  the 
trunk  (fig.  77).  This  adheres  to  the  trunk  for  many  years,  finally  falling  and 
leaving  the  torn,  wide  overlapping  bases  of  the  leaves  covering  the  trunk.  Later 
diameter  growth  loosens  these,  and  the  trunk  then  becomes  smooth.  Its  rind 
(bark-like)  being  seamed  and  ridged  somewhat  as  ordinary  trees  are. 

The  minute  white  flowers  are  perfect  (male  and  female  organs  present  In 
each)  and  borne  in  large  branched  clusters.  The  small,  berry-like,  elliptical 
fruit  is  black,  with  one  russet-brown  seed. 

Only  two  species  of  these  palms  are  known,  and  but  one  is  found  within  the 
United  States.  This  Inhabits  desert  parts  of  southern  California  and  extends 
into  Lower  California.  The  other  si)ecies  grows  in  Mexico  and  In  the  southern 
part  of  Lower  California. 

Commercially,  these  trees  are  of  little  importance  (the  trunks  do  not  afford 

stable  wood),  except  for  ornamental  purposes,  for  which  they  are  much  planted. 

They  deserve  protection  and  extension,   however,   since   they  are  capable  of 

forming  true  forest  cover  in  desert  localities  where  very  few  other  trees  groyr 

naturally. 

Washington  Palm. 

Neowashinfftonia  filifera^   (Wendl.)   Sudworth. 

DISTINGUISHING   CHARACTERISTICS. 

Washington  palm  Is  known  also  as  "  desert  imlm  "  and  **  fan  palm."  It  Is 
the  largest  of  our  Indigenous  palms,  growing  to  a  height  of  from  35  to  50  or 
sometimes  60  to  70  feet,  with  a  diameter  of  from  20  to  30  inches.  The 
trunks  taper  very  gradually,  and  sometimes  appear  to  be  of  almost  the  same 
diameter  throughout.  As  a  rule  they  are  more  or  less  bent.  The  bark-like  rind, 
marked  by  narrow  seams,  is  pale  cinnamon  to  dull  reddish  brown.  A  broad  opeii 
crown  of  about  50  huge,  fan-like,  pale  green  loaves  caps  the  trunk  (fig.  77).  If 
fire  has  not  destroyed  them,  the  drooping  dead  leaves  of  many  years'  growth 
form  a  dense  thatch-like  shroud  about  the  trunk  down  to  within  a  few  feet  of 
the  ground.  When  the  lower  dead  leaves  have  been  burned  off  there  Is  a  mass 
of  dead  leaves  just  beneath  the  green  head  (fig.  77).  Very  many  of  these 
curious  trunks  are  marked  by  fire,  to  which  they  are  particularly  subjec-t  until 
their  covering  of  dry  leaves  is  consumed.  A  remarkable  resistant  iwwer  ap- 
parently enables  most  of  the  trees  to  endure  such  burnings  without  Injury,  for 
they  grow  on  thriftily  afterwards. 

The  great  leaves  (fig.  78,  &),  about  4i  feet  broad  and  somewhat  longer,  have 
stems  5  or  6  feet  long,  armed  on  their  two  edges  with  Irregular,  sharp,  straight 
or  hooked  teeth  (fig.  78,  a).  They  are  deeply  slashed  Into  stiff  rlbbon-llke  divi- 
sions (2-cleft  at  the  ends),  the  edges  of  which  are  frayed  Into  many  long, 
thread-like  fibers  (fig.  78,  &).  The  minute  white  flowers,  produced  every  year 
when  a  tree  begins  to  bloom,  are  borne  in  large  braru^hed  clusters  from  8  to  10 
feet  long  in  the  crown  of  green  leaves.  At  the  base  the  flower  stems  and 
branches  are  noticeably  flattened,  forming  two  edges;  elsewhere  they  are 
rounded. 

"  Since  this  bulletin  went  to  presB  Dr.  S.  B.  Parish  has  published  (Bot.  Gaz.  44 :  408- 
434,  1907)  a  most  valuable  contribution  to  our  meager  knowledge  of  the  Washington 
palm.  He  points  out  that  there  Is  grave  doubt  as  to  what  the  plant  originally  described 
(by  Wendland)  as  our  Washington  palm  really  Is.  and  distinguishes  the  following 
species  and  varieties  :  Washingtonia  plifera,  W.  fllifera  rohusta,  W.  fllifera  microsperma, 
ir,  graciliHy  ir.  sonorw.  Dr.  Parish's  W.  fllifera  rohusta  corresponds  with  the  palm 
described  here  as  N.  fllifera. 
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Large  quantities  of  tlie  berry-Iilte,  spherical  or  elongated  fruit  (fig.  78,  c), 
about  three-eighths  of  an  inch  long,  are  borne  every  year  after  a  tree  begins  to 
fruit.  The  fruit  is  black  when  ripe,  in  early  autumn.  The  pale  chestnut-col- 
ored seed  is  about  one-fourth  of  an  inch  long  by  one-eighth  of  an  inch  thick. 
The  single  seed  leaf  is  narrow  and  lance-shaped. 

Wood,  soft,  very  spongy  and  fibrous,  and  yellowish;  the  tough  fibers  dull 
yellow-brown.  The  possible  commercial  use  of  this  wood  is  yet  to  be  deter- 
mined ;  if  of  any  considerable  Importance  it  is  likely  to  be  for  paper  pulp. 

LoNOEvrrY. — There  is  no  way  of  determining  the  age  of  palms,  since  there  are 
no  annual  rings  to  count  as  in  other  trees.  The  age  this  species  attains  can 
therefore  be  given  only  approximately.  Two  very  large  Washington  palms  In 
San  Pedro  street,  Los  Angeles,  Cal.,  supposed  to  have  been  planted  there  by 
Jesuits,  are  possibly  200  years  old.  They  are  about  3  feet  in  diameter  and 
said  to  be  90  or  100  feet  high. 

No  arborescent  plant  is  more  popular  than  this  for  ornamental  planting  in 
the  dry  Southwest,  and  none  better  able  to  thrive  and  to  grow  rapidly  where 
few  other  trees  succeed  without  Irrigation.  Its  many  long,  very  strong  roots 
descend  to  great  depths.  As  a  tree  for  clothing  desert  canyons  and  contiguous 
slopes,  even  if  only  an  open  forest  can  be  secured,  it  is  likely  to  be  of  no  small 
importance. 

RANGE. 

Colorado  Desert  In  southern  California  In  central  Riverside  and  San  Dlef^o  counties 
and  In  canyons  of  south  side  of  San  Bernardino  and  east  side  of  San  Jacinto  Mountains 
and  of  coast  ranges  farther  south.  South,  In  eastern  part  of  Lower  California,  at  least 
as  far  as  southern  end  of  Mount  San  Pedro  Martlr  (lat.  30**  30').  In  general  from  sea 
level  to  2,000  feet. 

California. — Confined  to  northern  and  western  borders  of  Salton  Sink  and  Its 
northwestern  extension.  At  base  of  foothills  of  south  side  of  eastern  range  of  San 
Bernardino  Mountains  east  to  Indlo  (T.  1  to  5  S.,  R.  5  to  8  E).  Locally  noted  a  few 
miles  north  of  Southern  Pacific  Railroad  hetween  Indlo  and  Seven  Palms.  Northwestern 
ilmlt  Whitewater  Canyon,  in  San  Bernardino  Mountains  (lat.  34",  long.  116*  40'),  which 
it  ascends  to  1,126  feet.  San  Jacinto  Mountains  locally  noted  Palm  Canyon  near  Agua 
Callente  10  miles  south  of  Southern  Pacific  Railroad  at  Seven  Palms  at  500  feet  and  up, 
one  tree  in  Andreas  Canyon  nearly  at  800  feet,  Dos  Palmos  Spring  (T.  6  S..  R.  5  E.), 
Thousand  Palms  Canyon  (T.  9  S.,  R.  5  E.),  Seventeen  Palms  (T.  10  S.,  R.  18  E.),  and 
Palm  Canyon  north  of  San  Tsldro  Mountains  (T.  10  S.,  R.  5  E.).  Farther  south, 
extending  well  up  into  most  canyons  of  east  side  of  Coast  Mountains;  not  In  canyon 
through  which  San  Diego  wagon  road  passes  5  miles  north  of  Mexican  1)oundary. 
Eastward  a  few  trees  follow  line  of  old  outlets  of  Salton  Sea  south  Into  Lower 
California. 

OCCUBBENCE. 

Margins  of  the  inland  Colorado  Desert  sea  bed  and  low  desert  mountain  cjinyons,  in 
wet,  sandy,  alkali  soil  (border  of  sea  bed),  and  moist,  rocky,  sandy  ground  (canyons). 
Forms  open,  extensive  pure  stands,  with  frequent  rather  dense  groups,  or  Is  widely 
scattered ;  sometimes  interspersed  with  occasional  Cottonwood,  and  In  southern  range 
with  mesqulte,  yuccas,  cacti,  mescal,  and  creosote  bushes. 

Climatic  Conditions. — Similar  to  those  of  Joshua  tree. 

Tolerance. — Appears  capable  of  enduring  much  shade  in  youth,  but  later  grows  In  full, 
strong  light. 

Reproduction. — Very  abundant  seeder.  Reproduction  plentiful,  yet  less  frequent  in 
some  places,  probably  because  large  quantities  of  seed  are  collected  by  Indians. 

Family  LILIACEiE. 

The  trees  belonging  to  this  family  differ  from  the  palm  included  here  in  hav- 
ing large  lily-like  flowers  and  a  capsule-like  many-seeded  fruit,  Instead  of  a 
berry-like  one-seeded  fruit.  They  differ  from  tree  palms  also  in  being  branched 
to  some  extent  when  mature. 
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TTTCCA.     YUCCAS. 

The  tree  yuccas  are  characterized  by  their  bristling,  stiff,  upright,  bayonet-like, 
8harp-iK)inted  leaves,  which  are  thickly  clustered  at  the  top  of  the  unbranched 
young  trunk  or  at  the  ends  of  the  few  large  club-like  branches  of  old  trees. 
The  edges  of  the  leaves  of  different  species  are  either  smooth  (unbroken),  rough 
with  minute  teeth,  or  with  a  few  thread-like  fibers.  Toward  their  ends  the 
edges  of  the  leaves  are  often  conspicuously  rolled  or  turned  toward  each  other 
(on  the  upper  side),  giving  the  top  end  of  the  leaf  a  trough-like  form.  The 
.leaves  of  each  season*s  growth  remain  green  for  several  years ;  later  they  begin 
slowly  to  bend  down,  close  to  the  trunk  or  branch,  and  finally  they  die  and 
within  a  few  years  fall  from  the  tree.  Bark  of  the  tree  yuccas  is  rikther  thick 
and  cork-like,  and  furrowed  and  checked  as  in  ordinary  trees.  The  large  wax- 
like showy  flowers  are  perfect  (male  and  female  organs  in  same  flower),  and 
appear  in  big  branched  clusters  from  among  the  topmost  leaves.  'With  one  ex- 
ception (y.  aloifoHa,  which  is  self-fertilized),  they  are  so  constituted  that  they 
can  be  cross-fertilized  only  through  the  visits  of  insects  (moths).  The  fruit  (of 
Pacific  species),  matured  in  one  season,  resembles  a  small  cucumber  in  form 
(about  3  to  4  inches  long;  fig.  81),  or  In  some  species  a  large  butternut  of  the 
same  dimensions  (fig.  79).  In  some  species  it  stands  erect  on  the  flowering 
branches;  in  others,  it  hangs  down.  It  is  indistinctly  6-8ided  with  6  separate 
cells,  each  containing  numerous  thin,  flat,  black  seeds.  The  fruit  may  have  a 
thin,  fleshy,  outer  covering,  which  dries  upon  the  shell  when  the  seed  chambers 
do  not  oi)en  of  their  own  accord,  or  It  may  consist  of  a  stiff,  brittle  shell,  some- 
times tending  to  split  open  at  the  top,  but  usually  remaining  closed.  Such. fruits 
fall  from  the  tree  in  a  dry  and  brittle  condition  and  are  carried  some  dis- 
tance from  the  parent  tree  by  wind  or  water.  Finally  they  are  broken  oi)en 
and  the  seeds  scattered.  Large  quantities  of  yucca  seeds  are  eaten  by  rodents. 
Birds,  which  feed  on  the  fleshy  fruit  covering,  also  assist  in  distributing  the 
seed.  Many  seeds  are  blighted  by  insects  (moths),  to  the  attacks  of  which 
flowers  and  fruits  of  yuccas  are  esi)ecially  subject,  but  upon  which  the  flowers 
depend  entirely  for  fertilization. 

The  tough,  flber-like  wood  of  yuccas  is  of  little  commercial  value  at  present, 
but  should  be  useful  for  paper  pulp.  The  tree  merits  the  forester's  attention  as 
a  means  of  helping  to  maintain  much-needed  tree  growth  in  arid  southwestern 
plains  and  foothills. 

Two  tree  species  occur  within  the  Pacific  region,  and  here  only  in  southern 
California;  elsewhere  they  range  eastward  Into  the  southern  Rocky  Mountain 
region  and  northward,  one  extending  into  Lower  California.  The  yuccas  are  of 
ancient  origin,  remains  of  them  having  been  found  in  the  Tertiary  period. 

Joshua  Tree. 

Yucca  arborescens  (Torr.)  Trelease. 

DISTINGUISHING    CHARACTERISTICS. 

Of  the  two  tree  yuccas  indigenous  in  the  Pacific  region  the  Joshua  tree,  also 
called  "yucca  cactus,"  is  much  the  larger  and  more  tree-like  (fig.  79).  From 
18  to  25  feet,  or  occasionally  30  or  35  feet,  is  the  usual  height,  with  a  diameter 
of  from  1  to  2  feet.  It  is  easily  the  most  wild-looking  denizen  of  desert  hills  and 
plains.  The  keenly  pointed  bayonet-like  leaves,  bristling  at  the  ends  of  big 
clumsy  branches,  defy  every  intrusion  and  compel  respect  from  many  natural 
enemies.    Young  trees  are  unbranched  (fig.  80,  a)  until  they  have  produced  flow- 
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era,  which  is  commonly  at  a  height  of  from  8  to  12  feet.  Usually  two  branches 
are  then  formed  at  the  top  of  the  single  stem  and,  in  succession,  each  of  these 
forms  two  or  more,  until  a  broad,  low-branched  crown  results  at  maturity.  When 
from  3  to  6  feet  high  the  trunks  are  often  set  with  bristling  leaves  down  to  the 


Fig.  79. — Yucca  arhorescens:  a,  leaves;  5,  fruit;  c,  sections  of  fruit;  d,  seed. 


ground  (fig.  80,  a).  No  living  thing  intrudes  upon  the  ground  they  occupy. 
The  topmost  leaves  are  upright  in  position,  but  as  the  stem  increases  in  height 
the  first  leaves  grown  begin,  during  about  their  second  year,  to  droop,  finally 
dying  and  becoming  closely  pressed  down  upon  the  trunk  in  a  thatch-like  cover. 


■  t*5  f. 
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Trunks  10  feet  high  uuiy  be  entirely  covereil.  Gradually  these  dead,  but  always 
stiff  and  prickly,  leaves  are  forced  off  at  the  base  of  the  trunk  by  the  growth  of 
the  trunk  and  by  wind,  uncovering  an  ashy,  gray,  cross-checked  and  ridged 
bark.  Except  on  old  trees,  the  greater  part  of  the  tree  is  covered  with  dead, 
closely  thatched  leaves.  This  covering  of  formidable  living  and  dead  leaves 
suggests  a  wise  protective  measure  through  which  alone  the  tree  is  able  to 
maintain  and  extend  itself,  with  little  check  from  Its  enemies,  in  a  region  often 
lacking  in  other  vegetation.  The  bluish-green  leaves  (fig.  80,  a)  are  from  6  to 
about  10  inches  long  and  about  five-eighths  of  an  inch  wide;  longer  leaves  occur 
on  young  trees.  Leaves  taper  gradually  from  just  above  the  base  (li  inches 
wide)  to  the  i3oint.  The  upper  half  is  concave,  tapering  to  a  long,  keen,  red- 
dish or  blackish  brown  point;  the  lower  half  of  the  leaf  is  flat  or  only  slightly 
concave,  while  the  two  edges  have  minute  teeth  throughout.  A  single  stiff, 
branched  cluster  (about  15  inches  long)  of  rather  fetid  flowers  grows  from  the 
end  of  the  crown  branches.  The  fruit  (fig.  70,  &),  usually  matured  early  In  June, 
Is  borne  on  short  stems,  at  first  standing  more  or  less  erect,  but  after  maturity 
somewhat  drooping  or  bent  down.  The  fruit  covering  is  dry  and  soft.  It  rarely 
opens  of  its  own  accord,  but  when  very  dry  and  brittle  it  Is  blown  or  falls  from 
the  tree,  and  later  is  blown  about  and  broken  open  by  the  wind  and  its  seed 
scattered.  The  six  chambers  of  the  fruit  are  filled  with  flat,  jet-black  seeds 
(fig.  79,  c,  d).  Wood  rather  soft  and  light  (when  dry),  but  tough  on  account 
of  Its  strong  fibers ;  pale  yellowish  white.  Further  Investigation  may  estab- 
lish its  i)ermanent  usefulness  for  paper  pulp,  for  which  It  Is  suitable.** 

Longevity. — Nothing  can  be  said  definitely  of  the  age  to  which  this  tree 
attains.  It  Is  very  probable  that  an  individual  lives  at  least  100  to  200  years, 
and  there  seems  little  doubt  that  these  trees  may  live  200  to  300  years.  The 
growth  appears  to  be  very  slow  in  both  height  and  diameter,  but  very  persistent. 
Its  big,  strong  roots  descend  to  great  depths,  giving  the  trees  firm  anchorage.  It 
is  frequently  bent  and  bowed,  but  few  trees  succumb  to  storm,  and  not  often  to 
fire,  which  does  not  burn  their  stiff,  hard  leaves  as  readily  as  in  the  case  of  the 
thinner  and  more  inflammable  leaves  or  '*  thatch  "  palm  trunks. 

RANGE. 

Southwestern  Utah  to  the  western  and  northern  rim  of  the  Mohave  Desert  in 
California. 

OCCURRENCE. 

Arid,  desert  plains  and  valleys,  lower  mountain  slopes,  benches,  and  plateaus,  in  dry, 
sandy  and  gravelly  soils.  Forms  large  pure,  open  or  rather  close  stands ;  sometimes 
much  scattered  singly  and  in  groups  and  with  California  Juniper  and  single-leaf  and 
Sabine  pines.  Low^,  scanty  growths  of  cactus  and  other  desert  shrubs  occur  with  the 
yucca. 

Climatic  Conditions. — Similar  to  those  of  California  juniper  (with  probably  higher 
temperature). 

TOLBBANCB  AND  REPRODUCTION. — Undetermined. 

Mohave  Yucca. 
Yucca  mohavensis  Sargent 
DISTINGUISHING  CHARACTERISTICS. 

The  Mohave  yucca  has  been  known  for  about  flfty  years,  but  until  about 
eleven  years  ago  it  had  been  confounded  with  two  other  species,  from  which  it 
Is  now  known  to  be  distinct.  Since  Its  most  extensive  and  characteristic  growth 
is  found  on  the  Mohave  Desert,  the  common  name  here  coined  for  It  seems  more 

« Considerable  local  use  of  the  wood  has  recently  been  made  for  physician's  splints. 
The  logs  are  pared  into  thin  sheets. 
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appropriate  and  distinctive  than  tlie  usual  name  of  "  Spanish  dagger,"  which 
is  used  for  several  other  yuccas,  some  of  which  occur  in  the  same  range.  It 
is  a  low  siKJcies,  chiefly  under  10  or  12  feet  in  height,  not  often  branched,  and 
then  with  only  a  few  stout  limbs.  The  trunk  is  seldom  over  10  inches  in  diame- 
ter, and  where  freed  from  dead  leaves  the  cross-checked  and  furrowed  bark 


Fig.  81. — Yucca  mohavcnsis:  a,  base  of  leaf;  b,  point  of  leaf;  c,  fruit;  d,  seed. 

is  dark  umber  brown.  The  general  aspect  of  the  tree  and  the  habit  of  its 
green  and  dead  leaves  are  somewhat  similar  to  those  of  the  Joshua  tree.  Dis- 
tinctive characters  are  found  in  the  length  and  form  of  the  dagger-like  leaves 
and  of  the  fruit.  The  yellowish  green  leaves,  from  10  to  24  inches  long,  have 
bases  (fig.  81,  a)  about  3  inches  wide,  from  which  the  blade  is  suddenly  nar- 
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rowed  to  about  three-fourths  of  an  inch,  gradually  increasing  in  width,  toward 
and  above  the  middle,  to  about  1  or  1|  inches;  then  tapering  to  a  stiff  shaii) 
point  (fig.  81,  &).  The  blade  is  thin  and  the  edges  are  strongly  curled  or  rolled 
from  above  the  middle  to  the  point.  The  edges  are,  moreover,  conspicuously 
marked  with  thread-like  fibers,  which  are  frayed  from  the  borders  as  the  leaf 
grows  older.  A  single  branched  cluster  (about  14  to  16  inches  long)  of  flowers 
is  borne  from  among  the  uppermost  green  leaves.  The  pulpy,  sweetish  fruit 
(fig.  81,  c),  ripened  late  in  August  or  early  in  September,  is  on  a  slender  droop- 
ing stem.  It  is  3^  or  4  inches  long,  blunt  at  the  ends,  the  top  end  having  a  short 
thick  "point.  The  flat  seeds,  packed  in  G  chambers  of  the  fruit,  are  black  (fig. 
81,  d).  Wood:  Nothing  can  now  be  said  of  the  wood  of  this  yucca,  except  that 
it  is  lighter  and  somewhat  softer  than  that  of  the  Joshua  tree. 

Longevity. — No  definite  statement  can  be  made  concerning  the  age  limit  of 
this  yucca,  which,  however,  can  hardly  be  less  long-lived  than  the  Joshua  tree. 
Messrs.  C.  R.  Orcutt  and  S.  B.  Parish,  who  know  the  tree  yuccas  from  long 
.  observation,  both  inform  the  writer  that  the  Mohave  yucca  is  an  exceedingly 
persistent  but  very  slow  grower  in  its  native  habitat,  scarcely  any  change  having 
been  perceived  in  trees  under  observation  for  the  last  twenty-five  years. 

RANGE. 

From  northeastern  Arizona  and  southern  Nevada  across  the  Mohave  Desert  Into  Cali- 
fornia, and  from  the  soathern  base  of  the  San  Bernardino  Mountains  to  the  coast  rjid 
northward  to  Monterey,  sometimes  ascending  mountain  slopes  to  4,000  feet 

OCCURRENCE. 

Similar  to  Joshua  tree. 

DICOTYLEDONES. 

The  trees  of  the  great  dicotyledonous  class  are  so  called  because  the  germi- 
nating seeiis  produce  two  seed-leaves,  or  cotyledons.  They  have  broad  leaves, 
with  a  central  vein  and  a  network  of  smaller  connected  veins.  They  are  further 
characterized  by  having  the  non-resinous  wood  of  their  trunks  in  annual  layers, 
which  appear  as  concentric  rings  on  a  cross-section  of  the  trunk.  Each  layer  is 
formed  just  beneath  the  living  bark  and  over  the  layer  produced  the  previous 
year.  This  mode  of  diameter  growth  gave  rise  in  earlier  days  to  the  class  name 
"  exogens,"  or  outside  growers,  in  contradistinction  to  "  endogens,"  or  inside 
growers,  a  class  name  then  given  to  the  trees  we  now  more  generally  call  **  mono- 
cotyiedones."  The  two  terms,  "  endogens "  and  "  exogens,"  originated  when 
knowledge  of  how  members  of  the  two  classes  grow  was  incomplete.  Later 
studies  show  that  the  term  "  exogens  "  is  still  correctly  applicable  to  all  dico- 
tyledonous trees,  but  that  the  term  "  endogens  "  does  not  express  the  manner  in 
which  monocotyledones  actually  make  their  diameter  growth.  Monocotyle- 
dones  were  once  thought  to  increase  in  diameter  by  the  addition,  each  year,  of 
scattered  woody  fibers  at  the  center  or  pith  of  the  tree,  thus  gradually  crowding 
the  woody  tissue  previously  formed  to  the  outside  of  the  trunk.  In  other  words, 
the  outside  of  the  trunk  was  believed  to  have  once  occupied  the  center  of  the 
stem.  We  now  know,  however,  that  these  trees  grow  in  diameter  by  laying  on 
tissue  outside  of  that  formed  the  previous  year,  but  not  in  a  distinguishable 
layer  as  in  dicotyledonous  trees.  Diameter  growth  of  the  gymnosperms  (pines, 
spruces,  firs,  etc.)  is  produced  in  exactly  the  same  way  as  in  dicotyledonous 
trees,  but  the  oleo-resinous  woods  of  the  former  distinguish  them  from  the  latter 
class.  It  is  true,  Indeed,  that  the  wood  of  some  of  our  broadleaf  trees  ctontalns 
resinous  matter,  but  it  is  not  in  any  high  degree  oleo-resinous,  as  in  gymno- 
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sperms.  Examples  of  broadleaf  trees  with  resin  in  tlieir  wood  are  the  elierries, 
plums,  acacias,  mesquite,  red  gimi  {Liquidambar),  etc.,  in  which  the  cliaracter 
of  the  resin  is  distinctl3'  mucilaginous. 

Family  JUGLANDACKffl. 

The  distinctive  characters  of  Juglandacejp  are  that  male  and  female  flowers 
are  each  borne  on  different  parts  of  the  same  tree  and  that  the  fruit  Is  a  nut 
(1)  with  a  firm  pulpy  covering  which  does  not  break  open  of  its  own  accord 
(walnuts),  or  (2)  with  a  firm  woody  covering  which  separates  at  maturity 
into  4  nearly  distinct  or  partly  connected,  rlnd-lIke  divisions  (hickories). 
The  single  hard-shelled  nut  Is  usually  soon  liberated  from  the  latter  type 
of  covering,  but  the  undivided  pulpy  covering  of  the  former  type  dries  and 
adheres  to  its  nut  until  rotted  away  by  contact  with  the  ground.  The  leaves 
of  the  trees  representing  this  family  occur  singly  and  more  or  less  distant  from 
each  other — never  growing  in  pairs,  one  leaf  exactly  opposite  its  fellow,  as  in 
trees  of  some  other  families.    A  very  important  group  of  timber  trees. 

juglans.   walnitts. 

The  walnuts  are  a  small  group  of  trees  very  sparingly  represented  in  the 
I'aciflc  region.  They  are  imiwrtant  forest  trees,  some  of  them  producing  very 
handsome  and  exceedingly  valuable  lumber.  Pungent  aromatic  odor  is  charac- 
teristic of  leaves  and  other  green  parts  when  bruised,  while  the  heartwood  is  a 
rich  dark  brown.  Distinctive  characters  of  the  branches  are  the  leaf-scars  with 
3  gropps  of  minute  dots,  and  the  partition-like  structure  of  the  pith  (best  seen 
by  slicing  a  twig  longitudinally).  The  leaves,  called  compound  because  they  dif- 
fer from  the  ordinary  simple  leaf  (an  apple  leaf)  in  being  made  up  of  a  single 
central  stem  from  which  grow  from  5  to  11  pairs  of  jwlnted  leaflets  (each 
appearing  like  an  ordinary  leaf).  By  the  suppression  of  one  leaflet  of  the 
terminal  pair,  the  number  of  leaflets  may  be  odd.  The  flowers  appear  after  the 
leaves.  Male  flowers  (i)ollen  bearing)  are  long,  ^exible,  cord-like,  pendent 
bodies,  borne  singly  or  In  pairs  from  buds  of  branches  grown  the  previous  sea- 
son ;  female  flowers,  which  develop  into  fruit,  are  bud-like  bodies  borne  in  small 
clusters  at  the  ends  of  the  new  green  shoots  of  the  season,  usually  on  the  same 
branch  as  contains  the  male  flowers.  The  fruit,  a  spherical  nut  (in  Pacific 
representatives),  Is  matured  In  the  autumn  of  the  first  season.  Its  firm,  pulpy 
husk  breaks  up  after  maturity,  but  with  no  regular  divisions.  The  heavy 
nuts  are  dependent  for  their  distribution  upon  the  agency  of  rodents,  which 
bury  many  of  them  for  their  winter  food,  and  upon  floods,  which  often  carry 
them  long  distances. 

One  only  of  the  four  species  indigenous  to  the  TTnlted  States  occurs  In  the 
Pacific  region  and  It  is  confined  to  western  California.  Other  representatives 
of  the  genus  are  world-wide  in  their  distribution. 

The  walnuts  are  of  ancient  origin.  Remains  of  numerous  ancient  species,  once 
common  In  Europe  but  now  extinct,  have  been  found  In  the  Cretaceous  and  Ter- 
tlarj'  formations,  while  In  the  northern  Pacific  coast  region  signs  of  ancient 
walnuts  have  been  obtained  from  the  Eocene  formation,  as  well  as  from  gold- 
bearing  gravel  beds  of  the  California  Sierras.  No  living  representatives  are 
found  in  these  regions  now. 

California  Walnut. 
Juglans  calif ornica  Watson. 
DISTINCJIMSHINr,   CHARACTERISTICS. 
Though  It  ranges  In  size  from  a  shrub  to  a  tree  50  feet  high  and  from  8  to 
15  Inches  in  diameter,  California  walnut  is  usually  a  low,  wide-crowned  tree 
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from  12  to  20  feet  high.  The  clear  trunk  is  short,  giving  off  big  branches  which 
cun'e  upward,  then  down,  often  drooping  nearly  to  the  ground  and  forming  a 
handsome  dome-like  crown.  The  bark  of  young  trees  and  portions  of  the  large 
branches   is  smooth  and  ashy  white,  while  that  of  older  trunks  Is  blackish 


Fio.  82. — Juglans  calif ornica:  a,  nut  without  hull. 


brown  and  rather  deeply  and  sharply  furrowed  and  ridged.  The  California 
species  resembles  the  eastern  black  walnut  sufficiently  to  suggest  that  tree  to 
one  familiar  with  It.  The  leaves  (fig.  82),  with  from  9  to  17  leaflets,  are  light 
yellow-green  and  are  smooth  throughout  when  full  grown;  occasionally,  how- 
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ever,  the  leaflets  may  have  minute  clusters  of  tawny  hairs  underneath  in  the 
angles  formed  by  the  veins.  The  spherical  fruit  (fig.  82)  is  a  thinly  covered 
nut,  with  a  very  finely  but  perceptibly  velvety  surface.  Divested  of  its  thin 
huslc,  the  hard-shelled  nut,  its  two  ends  appearing  to  be  pressed  together,  is 
indistinctly  and  irregularly  grooved  (fig.  82,  a). 

Wood,  rather  heavy,  dark  brown,  somewhat  lighter-colored  than  that  of  the 
eastern  tree,  but  similarly  rich  in  color  and  grain.  It  is  usually  moderately 
coarse-grained,  owing  to  the  fact  that  it  is  mainly  grown  in  the  open.  The  tree 
is  too  i)oorly  formed  and  usually  too  small  to  furnish  wood  of  much  com- 
mercial value  except  for  local  needs.  When  large  enough  for  lumber  it  is 
useful  as  a  cabinet  wood  on  account  of  its  handsome  color  and  good  working 
qualities. 

As  a  forest  tree  it  can  be  of  only  secondary  importance,  serving  with  a  num- 
ber of  other  riparian  species  in  maintaining  needful  protective  tree  growth  along 
streams. 

Longevity. — Few  records  of  its  age  are  available.  It  is  a  very  rapid-growing 
tree  in  youth  and  gives  evidence  of  being  short-lived,  probably  not  exceeding 
150  years.  Trees  from  12  to  15  inches  in  diameter  are  13  to  17  years  old, 
while  one  tree  15^  inches  through  showed  an  age  of  15  years. 

BANQE. 

California. — River  courses  of  foothills  and  valleys  of  coast  region  usually  20  or  30 
miles  from  the  sea,  from  Lower  Sacramento  River  (noted  2  miles  north  of  Shingle 
Springs,  Eldorado  County,  at  about  1,500  feet).  Mount  St.  Helena  (southern  Lake 
County),  vicinity  of  San  Francisco  and  Monte  Diablo  (northwest  base),  south  in  coast 
itinges  to  south  side  of  the  Santa  Ana  (Orange  County)  and  Snn  Bernardino  Mountains. 
Santa  Barbara  National  Forest  common  at  800  to  4,000  feet ;  In  watersheds  of  Santa 
Maria,  Santa  Ynez,  Santa  Barbara,  Matlllja,  Piru-Sespe,  and  Newball  rivers.  Santa 
Monica  Mountains  and  Puente  IIUls,  near  Los  Angeles ;  frequent  in  foothills  below  8,000 
feet ;  less  so  on  south  slopes  of  San  Gabriel  and  Santa  Ana  Mountains ;  noted  locally 
near  Arroyo  Seco  west  of  Pasadena.  San  Bernardino  Mountains  south  and  west  slopes 
up  to  3,000  feet  and  occasionally  at  some  distance  from  foot  of  mountains ;  locally  noted 
in  Waterman  Canyon  at  2,000  feet. 

OCCURBENCE. 

On  margins  of  perpetual  and  intermittent  streams  and  bottoms,  usually  in  rather 
moist  gravelly  or  sandy  soil ;  sometimes  In  dry  situations.  Much  scattered  or  in  small, 
straggling  groups. 

Climatic  Conditions. — Similar  to  those  of  California  sycamore. 

TOLEBANCB. — Intolerant  of  shade. 

Rbpboduction. — Seeding  habits  undetermined.  Seedlings  scarce.  Much  of  seed  eaten 
by  rodents,  and  carried  by  flood  waters  to  places  unfavorable  for  germination. 

Family  MYBICACEJE. 

The  family  characters  of  the  trees  of  this  group  are  thick,  narrow,  minutely 
resinous-dotted  leaves,  which  grow  from  the  branches  in  alternate  positions 
(never  in  pairs,  one  leaf  opposite  the  other),  and  the  small  berry-like  fruit, 
coated  with  minute  grains  of  white  waxy  matter.  The  male  and  female  flowers 
are  each  borne  either  on  dilTerent  branches  of  the  same  tree  or  upon  different 
trees. 

XYBIGA.     WAX  mrBTLES. 

Wax  myrtles  are  small  trees  (or  shrub-like)  with  willow-like  leathery  leaves, 
the  season's  growth  of  which  i)ersists  for  about  one  year,  when  they  begin  to  fall 
a  few  at  a  time.  The  crushed  foliage  and  twigs  exhale  a  resinous  aromatic 
odor,  somewhat  perceptible  even  without  bruising.  The  bud-like  clusters  of 
male  and  female  flowers  (of  Pacific  species)  are  each  borne  singly  on  different 
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partR  of  the  same  tree  and  usually  of  the  same  branch,  eaoh  at  the  base  of  a 
previous  year's  leaf,  the  female  clusters  above  the  larger,  longer  male  clusters. 

The  small,  berry-like  spherical  fruit  is  ripened  in  autumn;  several  close 
clusters  of  fruit  may  appear  on  leafless  imrts  of  the  branch,  the  leaves  of  the 
previous  year,  present  when  the  flowers  open,  having  fallen.  The  surface  of 
the  berries  is  thickly  cx)ated  with  round  grains  of  whitish  waxy  matter,  which  is 
an  exudation. 

Though  of  no  economic  value  on  account  of  their  small  size,  these  shrubby 
trees  are  of  some  importance  in  forming  with  other  species  a  protective  cover. 
The  western  representative  is  likely  to  be  especially  useful  for  extension  on 
exposed  coast  Minds  and  low  hills,  situations  to  which  all  of  the  spe<*les  are 
particularly  adapted. 

The  sole  present  Importance  of  the  genus  is  the  production  of  the  vegetable 
wax  of  commerce,  which  is  obtained  from  the  berries  of  two  eastern  species. 
Three  tree  species  occur  within  the  United  States;  two  In  the  south  Atlantic 
States,  adjacent  Islands,  and  Gulf  coast  regions,  and  one  in  the  Pacific  coast 
country.  A  group  of  ancient  origin,  members  of  which  once  existed  on  this 
continent  in  the  Cretaceous  period. 

California  Myrtle. 

Myrica  calif ornica  Chamlsso. 

DISTINGUISHING   CHARACTERISTICS. 

California  myrtle,  also  called  "bayberry"  and  "wax  myrtle,*'  Is  mainly  a 
bushy  tree,  from  8  to  20  feet  high,  sometimes  under  5  feet,  and  from  3  to  6 
Inches  In  diameter;  only  very  rarely  from  2ri  to  30  feet  high  and  from  8  to  12 
inches  In  diameter.  Slender  upright  branches  form  a  dense,  narrow  crown  with 
rouncTed  top,  exposing  a  short,  smooth,  thin-barked  trunk,  the  bark  grayish  brown 
externally  and  deep  reddish  brown  within.  The  \evy  dark  green  glossy  leaves 
(figs.  83,  84),  light  yellowish  green  beneath  and  with  numerous  minute  black 
specks,  are  thin  but  tough  In  texture.  The  extreme  edges  of  the  leaves  are 
slightly  curled  toward  the  under  surface.  A  slight  aromatic  odor  Is  perceptible 
from  the  leaves.  As  a  inile.  the  female  flowers  appear  on  the  upper  part  of  a 
branch,  below  which  the  larger,  longer  clusters  of  male  flowers  are  l)orne  on  a 
separate  portion  of  the  branch.  Occasionally  anomalous  flower  clusters,  with 
both  male  and  female  flowers,  occur  between  the  upper  and  lower  regular  single- 
sex  flowers,  and  some  trees  bear  only,  or  mainlj'.  male  flowers.  The  clusters  of 
berry-like  nuts  (flg.  84),  maturing  in  September,  are  ashy  white,  the  wax  cover- 
ing of  the  berries,  however,  concealing  the  dull  purple  (»lor  beneath.  The 
s^hells  of  the  nuts  are  very  thick  and  hard.  Commonly  some  of  the  berries 
remain  on  the  branches  until  spring,  but  most  of  them  fall  during  winter. 
Wood,  pale  rose-red,  heavy,  hard,  and  stiff,  the  whitish  sapwood  being  com- 
paratively thick.  Of  no  economic  value,  but  deserving  protection  and  extension 
as  a  cover  in  the  vicinity  of  the  sea. 

Ix)NGEViTY. — Little  Is  known  concerning  the  longevity  of  this  tree,  which  may 
IK)ssibly  reach  an  age  of  100  years.  Trees  from  (>  to  10  Inches  In  diameter  are 
from  25  to  40  years  old. 

RANGE. 

Pacific  Coast  rei^ion  from  Puget  Sound,  Washington,  to  near  Santa  Monica,  Cal.,  neyer 
far  from  the  sea. 
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OCCUBBENCE. 

Sea  coast  dunes  and  low  hill  slopes  and  on  streams  in  moist,  pure  or  humous  sand 
and  in  dryish,  poor,  gravelly  soil.  Occurs  in  clumps  and  dense  patches  of  pure  growth 
in  open  and  in  shade  of  swamp  pine  and  live  oak. 

Climatic  Conditions. — Similar  to  those  of  swamp  pine. 

ToLBBANCB. — Very  tolerant  of  shade. 

Reproduction. — Abundant  seeder;  young  plants  frequent  both  in  shade  and  open 
moist  ground. 


Fig.  83. — Uyrica  califomica,  young  shoot. 

Family  SALICACEJE. 

A  large  group  of  trees  (and  shrubs)  comprising  the  well-known  willows  and 
poplars  or  aspens.  The  bark  is  characteristically  bitter — esi>eclajly  so  in  the 
willows.  The  leaves,  shed  In  early  autumn,  are  borne  alternately  on  the 
branches  (never  in  pairs  on  opposite  sides  of  the  branch).  Male  and  female 
flowers  are  each  produced  on  different  trees;  seed  is  therefore  borne  only  by 
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female  trees,  the  flowers  of  which  are  fertilized  by  Insects  (largely  bees). 
The  fruits,  ripe  in  late  spring  as  the  leaves  reach  full  size,  are  thin  capsule- 
like bodies,  many  of  which  are  produced  in  long  tassel-like  clusters;  the  cap- 
sules split  open  soon  after  maturity,  liberating  the  minute  seeds.     The  seeds 


Fia.  84. — Myrica  calif omica. 


are  provided  with  long,  exceedingly  fine,  silky  hairs,  which  permit  the  wind  to 
carry  them  for  very  long  distances. 

With  some  exceptions,  they  are  moisture-loving  trees  and  shrubs,  which  ac- 
counts for  their  prevalence  along  streams  and  bottoms.    A  remarkable  charac- 
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teristic  is  their  ability  to  grow  readily  from  root  or  branch  cuttings  and  to  sprout 
vigorously  and  persistently  from  cut  stumps  of  almost  any  age. 

SALIX.     WILLOWS. 

The  many  trees  (and  shrubs)  of  the  willow  group  are  at  once  distinguished 
by  the  quinine-like  bitter  taste  of  their  bark,  which  is  harmless.  Their  decidu- 
ous leaves,  variable  in  form,  are  most  frequently  long  and  narrowly  pointed, 
smooth  throughout,  or  coated  with  fine  silky  hairs  on  their  under  surfaces; 
their  margins  may  be  entire  (uncut)  or  variously  toothed.  They  grow  singly 
on  the  branches  at  points  alternating  with  each  other  on  different  sides  of  the 
branches  (never  in  pairs,  one  opposite  the  other  on  two  sides  of  the  branch). 
Willow  leaves  are  peculiar  in  having  a  pair  of  ear-shaped,  minute  or  large,  leaf- 
like growths  at  the  base  of  their  stems.  These  are  larger  and  therefore  more 
conspicuous  on  vigorous  annual  shoots,  on  which  they  may  remain  until  they 
fall  with  the  leaves,  while  on  other  stems  they  are  present  only  during  the 
early  growth  of  the  leaves.  The  leaves  may  fall  in  the  autumn  without  much 
change  of  color,  or  they  may  first  turn  a  lemon  yellow.  Leaf-scars  (left  by  the 
falling  leaves)  are  marked  by  three  minute  dots  (fibro- vascular  bundles  severed 
by  the  parting  of  the  leaf  stem).  The  fruit  and  seed  are  sufficiently  described 
under  the  family  (SalicacesB). 

Annual  sprouts  of  willows  are  exceedingly  strong  and  withy,  while  older 
branches  from  the  crown  are  often  peculiarly  frangible;  twigs  are  notably 
frangible  where  they  join  a  larger  branch  or  fork.  A  frequent  habit  of  growth 
among  willows  is  to  produce  several  trunks  from  a  single  greatly  extended  root- 
stock,  while  some  species  regularly  have  single,  isolated  trunks.  Species  of  the 
latter  form  have  been  readily  admitted  to  be  trees.  Those  forming  clusters  of 
very  large  trunks  have,  on  the  other  hand,  been  denied  this  rank  for  some  time, 
even  though  the  trunks  were  otherwise  tree-like.  For  practical  purposes,  how- 
ever, they  certainly  are  trees.  A  striking  and  valuable  cultural  feature  of  the 
willows  is  their  remarkable  vitality,  which  enables  them  to  grow  persistently 
from  cut  stumps  and  easily  from  pieces  of  branches  or  roots.  Through  this  qual- 
ity some  of  the  foreign  willow  trees  have  been  pollarded  for  centuries,  the  shoots 
being  used  for  coarse  baskets  and  othor  economic  purposes. 

The  willows  are  swamp  or  moist-ground  siiecies.  finding  their  habitat  from 
sea  level  to  an  elevation  of  10,000  or  more  feet 

Willow  wood  Is  soft,  light,  usually  brittle  but  firm,  commonly  pale  brown, 
tinged  with  red ;  the  heartwood  of  some  species  Is  very  durable  when  exposed 
to  water  or  earth.  It  has  various  minor  economic  uses,  especially  for  cricket 
and  ball  bats  and  for  gunpowder  and  charcoal.  The  greatest  commercial  use- 
fulness of  willows  appears  to  have  come  mainly  through  the  manufacture  of 
baskets  and  furniture  from  shoots  or  rods  produced  In  one  season.  Some  of 
the  tree  willows  produce  moderately  large,  clear  trunks,  which  would  yield 
lumber,  but  as  a  rule  their  boles  are  of  poor  form  for  saw  timber.  Except  In 
generally  forestless  regions,  where  willows  and  their  allies,  the  cotton  woods, 
become  useful  be<'ause  no  other  trees  are  available,  these  trees  have  little  to 
commend  them  In  comparison  with  many  other  trees  of  demonstrated  value. 
They  are,  however,  distinctly  Important  to  the  forester  for  binding  shifting 
sands  and  for  holding  banks  of  streams  In  soft  bottoms  where  serious  ruin  of 
agricultural  lands  may  result  from  the  erosion  of  unprotected  banks. 

Tree  willows  attain  their  mature  growth  In  comparatively  few  years — 50  to 
150  years — after  which  the  tninks  become  hollow,  may  gradually  show  signs 
of  decay,  and  are  easily  broken  by  storm.  Their  tenacious  vitality,  however, 
permits  them  to  grow  for  centuries,  repairing  or  replacing  broken  trunks  by 
new  stem  or  root  sprouts. 
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Approximately  75  species  occur  on  this  continent,  while  ahout  20  are  trees, 
13  of  which  inhabit  the  Pacific  region,  into  which  one  extends  from  the  Atlan- 
tic States.  The  willows  are  of  very  ancient  origin.  Remains  of  them  exist  in 
the  Cretaceous  formations  of  our  Middle  West  while  willows  appear  to  have 
flourished  extensively  on  this  continent  and  in  Europe  during  the  Miocene 
period. 

With  few  exceptions  the  various  species  of  willows,  which,  as  a  class,  are 
nearly  always  distinguished  as  willows  from  other  trees  and  shrubs  by  laymen, 
are  exceedingly  difficult  to  identify,  es|)ecially  before  they  become  trees.  When 
they  have  attained  tree  size  most  of  the  imi)ortant  ones  can  be  distinguished 
by  a  careful  study  of  their  mature  leaves,  bark,  twigs,  and  habit  of  growth. 
But  individual  trees  are  likely  to  be  found  which  will  baffle  attempts  at  Identi- 
fication without  a  close  examination  of  tlie  minute  characters  of  the. male  and 
female  flowers  and  the  tiny  seed  capsules,  all  couslderatlou  of  which  Is  here 
omitted.  Such  an  examination  requires  a  strong  magnifying  lens  and  a  good 
knowledge  of  plant  morphology. 

Black  Willow. 

*Sa/i>  nigra  Marshall. 

DISTINGI'ISHINCJ    CHARACTERISTirS. 

Black  willow  is  the  largest  and  most  widely  known  of  our  tree  willow.**,  but 
much  less  abundantly  rei)resentecl  in  the  Pacific  country  than  In  Its  eastern 
range.  It  is  more  distinctly  a  tree  throughout  its  range  than  almost  any  of  our 
(»ther  tree  willows,  and  for  this  reason  it  is  probably  the  mopt  commonly  recog- 
nized. Several  trunks  grow  close  together.  Its  usual  size  Is  from  25  to  50  feet 
In  height  and  from  10  to  20  inches  in  diameter.  Trees  from  60  to  80  feet  high 
and  from  2  to  3  feet  In  diameter  are  of  rather  rare  occurrence.  The  trunks 
(rarely  straight)  are  usually  somewhat  bowed  and  leaning,  but  are  clear  of 
Itranches  for  a  third  or  a  half  of  their  length  In  the  oix^n,  and  for  two-thirds  of 
it  in  close  stands.  The  branches  trend  somewhat  upward,  forming  a  wide, 
round-topi)ed,  open  crown.  Kough,  furrowed,  blacklsh-brown  bark,  with  wide, 
thick-scalecl  ridges  and  narrower  connecting  ridges,  is  a  marked  character. 
The  slender,  drooping  branchlets  are  very  easily  snappeti  off  at  their  bases. 
The  leaves — very  variable  in  size  and  form — from  straight  to  scythe-like  (figs. 
85,  86),  are  from  2^  to  5  or  sometimes  (\  Inches  long,  and  pale  yellow-green. 
They  may  be  somewhat  shiny  above  and  smooth  beneath,  or  minutely  hairy  on 
the  veins  of  the  under  surface.  Wood,  pale  red-brown,  light  and  soft,  rather 
flne-grained,  but  firm.  It  has  little  or  no  actual  or  possible  economic  value, 
except  for  fuel  and  charcoal. 

TiONGEViTY. — Not  much  Is  known  of  Its  age  limits,  which  in  trees  from  12  to 
18  Inches  in  diameter  are  from  35  to  00  years.  Occasional  large  trees  are  esti- 
mated to  be  from  125  to  150  years  old.  Further  study  of  its  longevity  Is 
required. 

RANGE. 

New  Brunswick  to  Routhern  Florida  and  west  to  eastern  Dakota,  Nebraska,  Kansas, 
Indian  Territory,  southern  Arizona,  southern  and  central  California,  and  south  Into 
Mexico. 

California. — Western  foothills  of  Sierras,  San  .Joaquin  and  Sacramento  valleys,  north 
to  eastern  foothills  of  coast  ranges  in  Colusa  County,  and  south  through  southern  cross 
ranges. 
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The  detailed  range  of  this  species  east  of  the  Pacific  region  will  be  given  in  a 
future  publication. 


Fig.  85. — Salix  nigra,  seed-bearing  branch. 

OCCURRENCE. 

On  borders  of  streams,  and  on  low  flats.  In  humus-covorod  wet  or  moist  gravelly  and 
sandy   soils.     Forms  strips  and   small   patches   of   pure   growth,    and   grows   with    other 
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willows ;  rather  uncommon  In  Pacific  region.     Climatic  conditions  marked  by  moderate 
temperature,  which  probably  accounts  for  Its  rarity  in  this  region.     Decidedly  intolerant 


Fio.  S6. — Salix  nigra:  a,  male  flowers. 

throughout  life.     Abundant  seeder   (over  greater  part  of  range)  ;  reproduction  best  on 
wet  humus  or  sand. 
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Almond  Willow. 

Salix  amygdaloides  Andersson. 

DISTINGUISHING  CHARACTERISTICS. 

This  willow,  also  called  **  i>each  willow"  (from  a  resemblance  of  its  leaves 
to  those  of  the  peach),  produces  one  straight,  or  sometimes  leaning,  trunk. 


Fig.  87. — 8alix  amygdaloides:  a,  male  flowers;  b,  seed-bearing  branch. 

(Verj'  rarely  several  clustered  stems.)      Its  upright  branches  are  peculiarly 
straight,  forming  a  rather  compact,  round  head.    Ordinarily  it  is  from  20  to  30 
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feet  high  nnd  from  8  to  12  iuches  in  diameter ;  occasionally  from  40  to  50  feet 
high,  and  from  16  to  18  inches  in  diameter.  Bark,  very  pale  reddish  brown, 
about  half  an  inch  thick,  rather  deeply  furrowed,  the  wide  ridges  thick-scaled 
and  connected  by  narrower  ones.  The  straight,  slender,  shiny,  red  to  orange- 
brown  twigs  are  tough  and  can  not  readily  be  broken  off  w^here  they  join  a 
branch.  On  their  upper  sides  the  thin  leaves  (fig.  87)  are  shiny,  light  yellow- 
green;  on  their  under  surfaces,  very  pale  or  whitish,  but  smooth;  the  minute 
teeth  on  the  borders  have  gland-like  points.  The  prominent  mid-veins  and 
their  branches  are  conspicuously  light  to  dark  yellow.  Wood,  pale  yellow- 
brown,  light  in  weight,  soft,  brittle,  and  fine-grained.  It  has  no  economic  value 
or  commercial  uses.  Very  probably  this  species,  not  yet  tested  under  cultiva- 
tion, w^ill  prove  to  be  a  good  basket  willow.  The  straight,  slender  annual  shoots 
are  tough  and  resemble  in  character  and  appearance  the  true  almond  willow 
(Salix  amygdalma),  which  furnishes  a  standard  basket  rod. 

Longevity. — Little  is  known  of  the  age  limits.  The  tree  grows  rapidly  in 
diameter  during  25  to  30  years.  Trees  from  7  to  10  inches  in  diameter  are 
from  20  to  35  years  old.    Probably  attains  maturity  in  from  40  to  50  years. 

BANGE. 

Quebec  (near  Montreal)  and  New  York  (Cayuga  County)  to  the  upper  Saskatchewan; 
southward  to  Ohio  and  Misiwuri,  and  westward  in  the  Plains  region  to  the  Uocky  Moun- 
tains, where  it  ranges  from  southwestern  Texas  to  Oregon,  Washington,  British  Columbia. 

OCCURRENCE. 

Borders  of  perpetual  and  Intermittent  streams,  in  rocky  or  gravelly  soil.  Climatic  con- 
ditions, silvlcal  characteristics,  etc..  undetermined. 

Smooth  Willow. 

Salix  Iwvigata  Bebb. 

DISTINGUISHING    CHARACTERISTICS. 

For  want  of  a  distinctive  current  common  name  *'  smooth  willow "  is  here 
coined  from  the  technical  name.  Smooth  willow  is  know^n  in  its  range  only  as 
**  black  willow,"  from  the  roughly  furrowed,  very  dark  reddish  brown  bark,  the 
ridges  of  which  are  firm,  narrow  and  connected  by  still  narrower  lateral  ones ; 
bark  of  the  large  dark  brown  limbs  is  also  seamed.  Commonly  with  one  straight 
stem  from  15  to  25  feet  high  (the  clear  portion  short)  and  from  6  to  10  inches 
in  diameter ;  sometimes  30  or  35  feet  high  and  a  foot  in  diameter — rarely  larger. 
The  slim  branches  form  a  somewhat  irregular,  broad,  round-topped  crown.  Full 
grown  twigs  are  very  slender,  smooth,  and  clear  reddish  yellow  to  reddish 
brown.  The  distinctly  deep  bluish  green  leaves  (flg.  88)<»  are  smooth  through- 
out, shiny  on  their  upper  surface  and  whitish  beneath,  about  31  to  6i  inches 
long  (sometimes  li  inches  wide)  and  with  conspicuous  yellow  mid- veins, 
brandies  of  which  are  clearly  seen  on  the  top  side  of  the  leaf — less  evident 
beneath.    Leaf  stems,  wide,  channeled,  very  minutely  and  sparingly  hairy. 

Wood,  pale  reddish  brown.    Not  used  for  commercial  purposes. 

«  Variety  Balis  Icevigata  augustifolia  Bebb  is  a  form  with  narrow  scythe-shaped  leaves 
with  rounded  bases;  while  the  variety  8.  Itevigata  congesta  was  distinguished  by  the 
same  author  hy  its  short  dense  flower  clusters  and  the  spherical,  cone-shaped,  very  short- 
stemmed  seed  capsules. 
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Ix)NGEViTY. — Age  limit  undetermined.  Grows  rapidly  in  height  and  diameter 
during  first  25  years  and  appears  to  be  short-lived.  Trees  from  10  to  14  inches 
in  diameter  are  from  28  to  40  years  old. 


Fig  88. — Salix  Iwvigata:  a,  seed-bearing  branch. 

RANGE. 

California   (Siskiyou  County  to  the  southern  boundary  of  the  .State).     At  middle  ele- 
vations in  coast  mountains  and  Sierras. 
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OCCURRENCE. 

Conflned  to  wet  borders  of  mountain  and  lower  streams,  in  gravel  and  sand.  Forms 
clumps  and  patches,  often  mixed  with  Bigelow  willow  and  white  alder.  Climatic  and 
other  requirements  undetermined. 

Western  Black  Willow. 

Salix  lasiandra  Bentham. 

DISTINGUISHING  CHARACTERISTICS. 

Western  black  willow,  like  the  preceding  species,  is  known  throughout  its 
range  simply  as  "black  willow,"  on  account  of  the  color  of  Its  bark.  The 
bark  is  distinctly  cut  by  cross-seams  into  flat  plates  longer  than  they  are  wide. 
The  form  of  its  leaves  and  twigs  affords  the  principal  means  of  distinction. 
Ordinarily  it  is  25  or  30  feet  high  and  from  14  to  20  inches  in  diameter;  some- 
times from  40  to  50  feet  high  and  from  24  to  30  inches  through ;  in  some  parts 
of  its  range,  often  a  bushy  tree  under  10  feet  high.  The  clear  trunk,  rarely 
straight.  Is  short,  and  the  long,  straight  limbs  grow  upright,  producing  an  open, 
unsymmetrical  crown.  The  mature  twigs  are  rather  large,  and  clear  reddish 
yellow  to  brown.  The  leaves  (fig.  89),  deep  yellow  green  at  maturity  and 
about  4^  to  5  inches  long,  are  shiny  on  their  upper  surface,  whitish  beneath, 
the  large  mid-veins  reddish  yellow  and  the  leaf  stems,  with  two  or  more  black- 
ish spots  (glands)  at  their  juncture  with  the  leaf  blade,  smooth  or  slightly 
and  minutely  hairy.  As  a  rule  the  largest  leaves  are  produced  at  the  ends 
of  the  branches,  apparently  on  account  of  the  more  vigorous  growth  there. 


California  (west  of  the  Sierra  Nevada)  ;  western  Oregon,  Washington,  and  southern 
British  Columbia  (Selkirk  Mountains)  at  middle  elevations. 

OCCURRENCE. 

Borders  of  streams,  water-holes,  and  lakes,  in  damp,  gravelly,  and  sandy  soil.  Scat- 
tered in  small  groups  and  singly ;  sometimes  with  red  and  white  alders,  black  and 
Fremont  cottonwoods,  and  California  sycamore.  Climatic  and  other  requirements  unde- 
termined. 

A  well-marked  variety  of  this  willow  is  the  Lyall  willow  (Salix  lasiandra 
lyallii<i  Sargent),  often  from  20  to  30  inches  in  diameter;  common  on  streams 
of  western  Oregon  and  Washington.  Its  leaves  (fig.  90)  are  sometimes  10  or  12 
inches  long,  and  distinctly  white  beneath,  while  the  leaf  stems  have  more 
glands  than  those  of  the  Western  black  willow.  Another  less  distinct  form  is 
8alix  lasiandra  caudata  (Nutt)  Sudworth,  which  has  smaller,  more  leathery 
leaves  than  the  species;  they  are  also  often  scythe-shaped,  tapering  at  the 
base,  and  green  throughout 

8alix  lasiandra  lyallii  occurs  in  western  Oregon,  Washington,  and  southern  British 
Columbia  nt  middle  elevations.  It  grows  on  borders  and  bottoms  of  lowland  streams  and 
of  those  un  lower  mountain  slopes,  in  moist,  loamy  sand  and  gravel  or  humous,  rocky,  and 
gravelly  soils  of  higher  sites.  Forms  clusters  in  open  pure  stretches  and  patches,  or 
is  scattered  singly  at  higher  levels  among  other  Inhabitants  of  stream  banks.  Appears 
indifferent  to  altitude,  but  abundant  soil  moisture  is  a  requisite. 

Climatic  Conditions  similar  to  those  of  red  alder. 

Tolerance. — Endures  considerable  shade — probably  one  of  the  most  tolerant  of  willows. 

Reproduction. — Abundant  seeder ;  seedlings  rather  scattered,  but  frequent. 


'  Described  in  1842  by  Nuttall  ns  Salix  spcdosa,  from  its  large  handsome  leaves ;  a 
name  which,  unknown  to  that  author,  was  unfortunately  already  assigned  to  another 
willow. 
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Wood  of  Salij"  lasiandra  and  its  varieties  is  pale  brown  and  especially  brittle. 

It  is  probable  tbat  tbe  annual  shoots  of  this  willow,  particularly  of  its  variety 
lyaUii,  would,  with  training,  prove  to  he  good  basket  rods.  They  are  worthy 
of  trial  In  moist,  sandy  river  bottoms. 


Fig.  89. — Salix  lasiandra. 


.  Longevity. — Probably  reaches  maturity  within  about  50  years.     Trees  from 
12  to  18  inches  in  diameter  are  from  30  to  47  years  old. 
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Fig.   90. — Salix  lasiandra  lyallii,  three-fourths  natural   size. 
1518H— (KS 15 
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Longrleaf  Willow. 
Salix  fluviatilis  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 
Longleaf  willow  is  one  of  the  most  distinct  of  our  tree  willows ;  it  can  readily 
be  recognized  by  its  long,  very  narrow  leaves.     Because  it  forms  dense  thickets 


Fig.  91. — Salije  flutiatilis. 

on  river  sand-bars,  usually  long  before  any  other  willow  secures  a  footing  there, 
it  is  widely  known  as  "  sand-bar  willow."    The  more  appropriate  common  name 
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chosen  here  is  derived  from  the  technical  name  Salix  longifolia,  which  was  used 
for  it  until  It  was  found  to  be  anteda:ted  by  8,  fluviatilis, 

A  slender  tree  under  25  feet  in  height,  with  a  narrow,  compact  crown  of  short, 
slim,  nearly  upright  branches ;  sometimes  from  40  to  50  feet  high  and  from  18  to  20 
inches  in  diameter.  A  large  part  of  the  trunk  is  clear  of  branches.  Over  much 
of  its  range  it  is  only  a  reed-like  shrub  growing  In  very  dense  thickets  6  or  8 
feet  high.  The  closely  scaly  bark  is  very  thin  (usually  less  than  one-fourth  of 
an  inch  thick),  and  dark  grayish  brown,  with  a  faint  reddish  tinge;  smooth  on 
small  stems.  Mature  leaves  (fig.  91)  are  pale  yellowish-green,  the  under  surface 
lighter  than  the  upi)er,  smooth  on  both  surfaces,  and  from  about  3  to  5  Inches 
long.  A  variety  of  this  species,  Salix  fluviatilis  argyrophylla  (Nutt.)  Sargent,  is 
distinguished  by  the  dense  coating  of  silky  hairs  on  its  leaves  and  seed  capsules ; 
while  another  form,  8.  fluviatilis  exigua  (Nutt.)  Sarg.,  is  characterized  by  its 
very  narrow  leaves,  1}  to  2|  inches  long  by  one-fourth  to  one-third  of  an  inch 
broad.  Both  of  these  varieties  range  from  northern  California  through  the 
Southwest  to  Texas. 

Wood,  pale  reddish  brown,  light,  firm,  and  rather  elastic.  It  is  of  no  economic 
value. 

The  longleaf  willow  is  one  of  the  most  useful  of  its  kind  for  retaining  moist 
sand  bars  and  the  erodable  banks  of  streams  which  flow  through  rich  bottoms. 
It  forms  the  densest  of  pure  thickets,  and  propagates  itself  largely  by  shoots 
from  a  mass  of  running  roots,  as  well  as  by  its  seed,  quickly  occupying  every 
available  strip  of  moist  sand. 

Longevity. — Not  fully  determined.  Stems  from  2  to  3  inches  in  diameter  are 
from  9  to  14  years  old. 

RANGE. 

Quobof  (Lake  St.  John  and  Island  of  OrloanBi  and  southward  throu};h  wostern  Nt»w 
England  to  the  Potomac  River ;  northwestward  to  the  Arctic  Circle  (valley  of  Mackenzie 
lliver)  and  British  Columbia  and  California ;  southward  in  the  Mississippi  River  basin 
to  northern  Mexico  and  Lower  California. 

OCCURBENCE. 

Sand  bars  bordering  lowland  streams,  ponds,  and  lakes,  In  moist  or  wet  sand  and 
gravel,  overlai(f  with  slit,  which  this  willow's  dense  reed-like  stems  retain.  Forms  exten- 
sive pure  thickets  and  patches,  In  which  cottonwpod  la  sometimes  mingled. 

Climatic  Conditions. — Similar  to  those  of  aspen  at  lower  levels. 

ToLEKANCK. — Very   Intolerant  of  shade. 

Reproduction. — Exceedingly  prolific  seeder.  Crowded  masses  of  seedlings  the  first 
tree  growth  to  hold  wet  bars  and  muddy  shores.  Strikingly  even-aged  stands  character- 
istic of  reproduction. 

Silverleaf  Willow. 

AS'a/i>  8CS8iUfolia  Nuttall. 
DISTINGUISHING    CHARACTERISTICS. 

Silverleaf  willow  is* generally  known  only  by  the  name  of  "willow."  In  gen- 
eral api)earance,  and  in  the  form  of  its  leaves,  it  closely  resembles  longleaf  wil- 
low, particularly  the  variety  argyrophylla.  It  is  sometimes  20  or  25  feet  high 
and  from  8  to  10  inches  through,  but  usually  it  is  a  slender  shrub  from  0  to  10 
feet  high.  The  grayish-brown  bark  of  larger  trunks  is  from  one-third  to  one- 
half  an  inch  thick,  with  irregular  shallow  seams.  Mature  leaves  (fig.  92),  about 
2  to  4 A  inches  long  by  about  one-fourth  to  one-third  of  an  inch  wide,  sometimes 
narrower,  are  light  pea-green,  smooth  or  minutely  hairy  on  the  upper  side,  and 
with  white,  silky  hairs  beneath.  Midveins  of  the  leaves,  lemon  yellow,  and  the 
short  thick  stems  minutely  hairy. 

The  distinctive  characters  of  this  willow  are  not  fully  worked  out.  Many 
forms  of  it  so  closely  resemble  8.  fluviatilis  argprophylla,  with  which  it  may 
occur,  that  they  can  be  distinguished  only  with  great  difllculty.  Further  careful 
field  study  is  required  for  both. 
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Wood,  pale  reddish  brown.     Not  used  commercially. 

Longevity. — Not  fully  determined.    Stems  from  6  to  9  inches  in  diameter  are 
24  to  37  years  old. 


B'iG.  92. — SalLe  scssiUfolia:  a,  seed-bearing  branch. 

RANGE. 

From    mouth    of    Columbia    River,    Washington,    to    southwestern    California,    ranging 
through  western  Oregon  and  western  slopes  of  Sierras  and  coast  ranges. 

OCCURRENCE. 
Borders  of  streams  and  moist  depressions. 
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Mackenzie   Willow. 

*Srt/t.F  cordata  mackcnzicana  Iltwker. 

DISTINGUISHING  CHARACTERISTICS. 

Mackenzie  willow  Is  a  little-known  species,  probably  not  now  distinguished  by 
laymen.     Slender,  straight,  from  15  to  18  feet  high  and  from  3  to  5  inches  in 


Fig.  93. — Salix  cordata  mackenzieana :  a,  fruiting  branch  ;  h,  seed  pod,  enlarged. 


diameter,  with  thin,  smooth,  unbroken  bark  of  an  ashy  gray  color,  and  a  narrow, 
rather  compact  crown  of  thin  branches  which  grow  uiiward.     Mature  twigs  of 


226  FOREST   TREES   OF   THE   PACIFIC   SLOPE. 

the  year  are  rather  slender,  but  stiflP  in  appearance,  shiny  yellow,  later  becoming 
greenish.  Mature  leaves  (fig.  93),  from  IJ  to  3i  inches  long,  are  deep  yellow- 
green  (paler  beneath),  smooth  on  both  surfaces;  the  somewhat  scythe-shaiied 
form  of  the  leaves  is  a  notable  character.  Mid  veins  and  stems  of  the  leaves 
are  yellow.     Wood,  reddish  brown,  light,  soft,  and  brittle. 

I^NGEViTY. — Not  fully  determined.     Stems  from  3  to  5  Inches  through   are 
from  13  to  22  years  old. 


Great  Slave  I^ke  and  southward   (tlirough  region  along  eastern  base  of  Rocky  Moun- 
tains)  to  northern  Idaho  and  California    (linke  C^iunty). 

OCCl^RRENCE. 

Borders  of  mountain  streams  In  rocky  nnd  gravelly  soli.     Climatic  and  other  require- 
ments undetermined. 

White  Willow. 
»Sf«/i>  JoHwlcpiH  «  Kentham. 

DI8TINCaTiaiIIN(i    CHARACTERISTICS. 

The  white  willow,  so  called  on  account  of  the  smooth  ashy  gray  bark  (with 
brownish  tinge)  of  young  trunks  and  limbs  of  older  trees,  varies  in  size  from  a 
cluster  of  low  shoots  (at  high  elevations)  to  a  tree  from  15  to  25  feet  in  height 
(at  low  elevations)  with  a  diameter  of  from  0  to  10  inches.  Very  exceptionally 
it  is  from  30  to  40  feet  high  and  a  foot  or  more  in  diameter.  The  slim  branches 
trend  ujiward  strongly  in  a  rather  narrow,  irregular  open  crown.  Bark  of 
larger  trunks  is  less  than  one-half  an  inch  thick,  shallowly  seametl,  the  widt» 
ridges  connected  here  and  there  by  smaller  lateral  ridges;  indistinctly  dark 
brown  or  blackish  with  occasional  grayish  areas  on  the  flat  ridges.  Mature 
twigs  of  tlie  season,  rather  thick,  bear  numerous  leaves  and  are  deep  red-brown, 
tingetl  with  yellow  toward  their  extremities,  wliere  they  are  very  minutely 
downy,  but  smooth  lower  down.  Mature  leaves  (fig.  f)4).  from  2\  to  about  5 A 
inches  long,  are  somewhat  thick  and  leathery,  with  yellow  stems  and  mid  veins, 
dark  yellow-green  and  smooth  on  their  top  sides,  conspicuously  silver-white 
beneath,  where  the  midveins  and  terminal  leaves  are  minutely  hairy.  Wood : 
Very  little  of  the  pale  brown  heart  wood  is  formed,  the  main  bulk  of  the  trunk 
being  sapwood.  Not  used  commercially,  but  in  the  southern  range  at  a  low 
altitude,  where  fuel  timber  is  scarce,  it  is  locally  used  for  fuel. 

IjOngevity. — Not  fully  determined.  Stems  from  5  to  0  inches  in  diameter 
are  from  12  to  22  years  old. 

BANQE. 

Northern  California  (Klamath  River)  and  southward  through  the  western  part  of  the 
State  to  Lower  California  and  southern  Arizona  (Tanners  Canyon  on  Iluacbuca  Moun- 
tains, and  White  River  Canyon  on  Chirlcahua  Mountains). 


"  There  is  doubt,  which  can  not  be  cleared  up  at  present,  as  to  whether  this  name  is 
older  than  Salix  biffclnvU  Torrey.  supposed  to  have  l)een  published  in  isr>6  or  January, 
1857,  while  8.  lasiolepis  Bentham  appeared  in  February,  1857.  Torrey,  however,  cites 
other  species  of  Salix  described  and  published  by  Bentham  with  his  S.  lasiolepis,  and 
this  seems  to  show  conclusively  that  the  latter's  name  was  actually  published  before 
Torrey's  S.  bigelovii,  notwithstanding  the  printed  earlier  date  of  the  document  containing 
Torrey's  name  of  this  willow. 


POBEST  TBKES  OP  THE  PACrFIC  SLOPE. 


227 


OCCURRENCE. 

Borders  of  lowland  streams  and  adjacent  bottoms  (as  a  tree),  and  lower  mountain 
slopes  In  springy  places  and  on  streams  (shrubby),  in  moist  sandy  and  gravelly  soil. 
Scattered  and  in  small  groups  with  California  sycamore  and  white  alder. 

Climatic  Conditions. — Similar  to  those  of  white  alder. 


Fig.  d4.—8alix  laaiolepitt. 
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Nuttall  Willow. 
Salijr  nuttallii  Sargent. 


DISTINGUISHING  CHARACTERISTICS. 

Nuttall  willow,  so  called  here  for  the  sake  of  a  distinctive  common  name,  is 
mainly  known  as  "  black  willow,"  and  to  some  extent,  because  of  its  high  moun- 


Fig.  95.— fifa/to  nuttaUit. 

tain  habitat,  as  "mountain  willow."    It  has  a  single  straight  trunk,  and  when 
grown  in  the  open  Its  long,  slim  branches  droop  in  a  somewhat  close,  long, 
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dome-like  crown ;  the  clear  trunk  is  very  8bort,  even  in  dense  stands.  Its  usual 
height  is  from  20  to  25  feet,  and  its  smooth,  thin-barked,  dark  ashy  brown  trunks 
are  from  6  to  8  inches  in  diameter.  Bark  on  the  bases  of  large  trunks  is  irregu- 
larly broken  Into  wide  ridges  and  is  blackish  brown,  with  a  faint  tinge  of  red. 
The  red  tinge  is  evident  also  on  smoother  parts  of  the  trunk.  Twigs  of  one  or 
two  season's  growth  are  thick,  clear  reddish  yellows  becoming  a  deep  mahogany 
brown  with  age.  The  form  and  texture  of  the  mature  leaves  (fig.  95)  serve 
generally  to  distinguish  this  willow  from  others  associated  with  it.  They  are 
thin,  somewhat  shiny,  smooth,  and  deep  yellow-green  on  the  top  sides,  pale  or 
whitish  beneath  (sometimes  very  minutely  hairy),  about  2  to  5  inches  long, 
margins  slightly  curled  toward  the  under  surface,  and  the  prominent  yellow 
midveins,  as  well  as  the  stems,  finely  hairy.  The  Pacific  coast  form  of  this 
willow  distinguished  as  Salix  nuttallii  hraehystachya  (Benth.)  Sargent,  is  gener- 
ally a  larger  tree  than  that  occurring  farther  eastward,  being  from  40  to  50  feet 
in  height  and  from  12  to  18  inches  in  diameter.  It  has  a  longer  clear  trunk, 
which  is  more  commonly  ashy  gray,  with  whitish  areas,  and  irregularly  seamed ; 
the  bark  when  broken  shows  clear  red-brown.  The  general  appearance  of  the 
trees  and  their  foliage  is,  however,  essentially  the  same;  the  female  flower 
clusters  only  are  shorter  in  the  variety  and  frequently  strongly  curved.  The 
coast  tree  is  here  considered  only  as  a  geographic  form,  inseparable,  for  the 
forester's  purposes,  from  the  type  growing  farther  Inland.  Wood  (of  the  inland 
tree),  pale  reddish  brown  and  of  somew^hat  lighter  weight  than  that  of  the 
coast  tree,  which  is  of  a  slightly  more  reddish  color.  The  wood  has  no  com- 
mercial or  domestic  value,  for  it  grows  where  there  are  many  other  superior 
woods. 

Longevity. — Not  fully  determined.  Trees  from  8  to  14  inches  in  diameter  are 
from  25  to  48  years  old. 

BANGE. 

From  southern  Asslniboia  and  British  Columbia  (Columbia  River  near  Donald),  Wash- 
ington, and  Oregon  southward  in  the  Rockies  to  northern  New  Mexico  and  Arizona  (San 
Francisco  Mountain)  ;  California  (Sierras  and  coast  ranges  to  the  San  Bernardino 
Mountains). 

OCK'UBRENCE. 

Headwaters  and  upper  courses  of  high  mountain  streams ;  moist  benches,  depressions, 
and  gentle  slopes  with  damp,  humous,  rocky  or  gravelly  soil ;  abundant  soil  moisture  and 
well-drained  situation  essential.  Occurs  singly  and  In  small  groups,  often  with  red 
alder  and  broadleaf  maple. 

Climatic  Conditions. — Similar  to  those  of  red  and  mountain  alders. 

Tolerance. — Endures  considerable  shade. 

Reproduction. — Moderately  abundant  seeder.  Seedlings  frequent,  but  usually  much 
scattered. 

Broadleaf  Willow. 

RaUx  amplifoHa  Coville. 

DISTINGUISHING   CHARACTERISTIGS. 

Broadleaf  willow  is  a  new  and  as  yet  little  known  willow  discovered  in  1809. 
The  common  name  is  coined  from  the  technical  name,  which  refers  to  a  conspic- 
uous characteristic.  Locally,  the  species  is  called  *'  willow "  only.  As  now 
known  it  is  a  shrubby  tree  from  20  to  25  feet  high  and  from  8  to  12  Inches  In 


230 


FOREST  tREES   OP   tHE   f^AClFlC '  SLOPE. 


diameter.  Nothing  Is  linown  now  of  the  truuli  form,  crown,  bark,  and  wood, 
which  need  to  be  studied.  Young  twigs  (fig.  96)  are  densely  white-woolly,  but 
in  two  or  three  years  this  covering  goes  off,  and  the  dark  red-purple  bark  is 
exposed.     Mature  leaves    (fig.  97)    are  light  yellowish-green,  nearly  or  quite 


FiQ.  96. — tiali^  ampli folia:  a,   male   flowers ;  b,  female   flowers ;  c,   seed-bearin]?  branch. 

smooth  on  their  top  sides  (sometimes  slightly  woolly)  and  whitish  beneath; 
young  and  immature  leaves  are  more  or  less  densely  white-woolly  on  both  sur- 
faces, the  wool  gradually  disappearing  with  age  later  in  the  season. 
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RANGE. 

Alaska. — West  shore  of  Yakutat  Bay,  near  Hubbard  Glacier  In  Disenchantment  Bay 
and  on  Haenke  Island  and  Egg  Island  and  on  the  east  shore  at  the  head  of  Yakutat  Bay. 


jr'07 


Fig.  97. — Balix  amplifolia. 

OCCURRENCE. 

Near  sea  beaches  on  sand  dunes.     Scattered  and  with  Alaska  willow. 
Climatic  Conditions. — Probably  similar  to  those  of  black  cottonwood ;  little  known 
now  of  requirements. 
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Hooker  Willow. 
Salix  hookeriana  Barratt  in  Hooker." 
DISTINGUISHING  CHARACTERISTICS. 
The  Hooker  willow  Is  not  known  by  this  name  In  its  native  habitat,  but  simply 


Fi(i.  98. — Sails  hookeriana. 
as  "  willow."    It  varies  from  a  sprawling  shrub  to  a  cluster  of  trunks  from  12 


«  This  name  is  commonly  credited  to  Hooker,  who  published  It  thus :    **8alix  hookeriana 
Barratt  mst.*' — Barratt  having  described  and  named  the  tree.    Hooker  obviously  Intended 
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to  18  feet  high  and  from  6  to  10  inches  in  diameter ;  rarely  single  trees 'are  25  or 
30  feet  high.  The  thin,  scaly  bark  is  pale  reddish-brown,  and  indistinctly  and 
irregularly  seamed.  Mature  twigs  of  the  season  are  densely  coated  with  whit- 
ish woolly  hairs,  a  thinner  covering  of  which  remains  during  another  year, 
showing  the  clear  red-brown  bark  beneath.  Mature  leaves  (fig.  98),  3  to  G 
inches  long,  clear,  rather  shiny,  yellowish  green  and  usually  smooth  on  their 
top  sides,  except  along  the  mldveins,  which  are  hairy;  sometimes  entirely  cov- 
ered with  a  hairy  coat,  which  is  always  present  on  young  leaves.  The  under  sur- 
face of  the  leaves  has  whitish,  dense  wool  or  minute,  close  hairs,  particularly  on 
the  large  mldveins  and  their  branches. 

Wood:  A  large  proportion  of  the  stem  is  heartwood,  which  is  pale  reddish- 
brown.     Not  used  commercially. 

Longevity. — Not  fully  determined.  Stems  from  4  to  7  inches  in  diameter  are 
from  18  to  35  years  old. 

RANGE. 
Vancouver  Island  to  southern  Oregon — coast  region. 

OCCURRENCE. 

Commonly  near  tide-water  streams,  sloughs,  ponds,  and  salt  marshes,  but  also  about 
other  wet  places,  in  sandy,  gravelly,  or  mucky  soil ;  sometimes  In  dryish  situations.  Scat- 
tered singly  and  in  groups. 

Climatic  Conditions. — Similar  to  those  of  Sitka  spruce. 

TOLEBANCE. — Undetermined,  but  appears  little  tolerant  of  shade. 

Reproduction. — Abundant  seeder.  Young  plants  are  frequent,  especially  In  sand  and 
muck. 

Silky  Willow. 

Salix  sitchensis  Sanson  in  Bongard. 

DISTINGUISHING   CHARACTERISTICS. 

Silky  willow  ordinarily  has  slender  shrubby  stems  from  8  to  12  feet  high. 
As  a  tree  (rarely  over  20  or  25  feet  in  height),  it  is  greatly  branched,  with  a 
crooked  or  variously  bowed  or  leaning  trunk  from  8  to  10  inches  in  diameter. 
The  thin,  scaly  bark  is  faintly  reddish-brown.  Mature  twigs  of  the  year  are 
deep  reddish-yellow  to  reddish-brown,  minutely  hairy;  a  seasoij  later  they 
become  nearly  or  quite  smooth,  but  occasionally  with  a  whitish  coating.  The 
leaves  (figs.  09,  100),  from  3  to  5  inches  long,  are  clearly  distinguished  by  their 
dense  covering  of  shiny,  white,  silky  hairs  on  their  under  surfaces,  while  on 
their  top  sides  they  are  very  deep  grass-green,  smooth,  and  shiny.  The  mid- 
veins,  as  well  as  the  thick  leaf-stems,  are  hairy. 

Wood :  The  heartwood,  pale  cherry  red,  forms  only  a  small  proiwrtion  of  the 
stem.     Not  used  commercially. 

Longevity. — Not  fully  determined.  Trees  from  5  to  9  Inches  In  diameter  are 
from  1(5  to  30  years  old. 

BANGE. 

Alauka  (Cook  Inlet  and  Kodiak  Island)  to  southom  California  (Santa  Barbara — coast 
region — and  up  to  higher  timber  belt  In  mountains)  and  east  to  Blue  Mountains,  Oregon. 

OCCURRENCE. 
Borders  of  streams,  meadows,  and  moist  depressions ;    often  in  rich,  mucky  soli. 

It  to  be  cited  as  Barratt's  species,  since  no  author  would  deliberately  name  a  species  In 
honor  of  himself,  necessitating  the  citation  of  a  patronymic  from  his  name,  and  his  name 
also  as  its  author,  side  by  side. 
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Fig.  01). — Halix  sitchcnsin. 
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Fio.  100.— Salix  aitchensis. 
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Feltleaf  Willow. 
Salix  alaxensis  (Anderss.)  Coville. 

DISTINGUISHING    CHARACTERISTICS. 

Feltleaf  willow,  so  called  on  account  of  the  felt-like,  woolly  covering  of   its 
leaves,  was  known  for  over  thirty  years  as  a  low  shrub.     It  was  only  about 


Fig.  101. — Salix  alaxensis:  a,   male   flowers;  h,  seed-bearing  branch. 

eijjjht  years  ago  tliat  it  was  found  to  become  a  tree  from  20  to  25  feet  high  and 
from  4  to  5  inches  in  diameter  in  protected  situations.     Little  is  yet  known  of 
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its  habit  when  of  tree  size,  and  nothing  of  the  character  and  appearance  of  tlie 
baric  and  wood,  concerning  which  further  study  is  required.  The  yearling 
twigs  are  thick  and  densely  covered  with  white  hairs  (fig.  101)  ;   later  the  twigs 


Fio.  102. — Salijp   alaxcnsis. 


lose  this  covering,  and  the  somewhat  shiny,  dark  purple  bark  beneath  is 
exposed.  Mature  leaves  (fig.  102),  yellowish-green,  are  rendered  unique  by 
l)eing  densely  coated  with  pure  white,  shiny  hairs  on  their  under  surfaces,  but 
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smooth,  and  slightly  wrinkled  by  the  depression  of  the  A-eins  on  their  upper  sides. 
The  wide  midvein  is  yellow.  They  vary  in  length  from  about  2i  to  4  inches, 
and  in  width  from  1  to  1^  inches.  The  hairy  seed  capsules  are  borne  in  a  pecu- 
liarly dense,  cylindrical  cluster,  from  4  to  5  inches  long,  while  the  top  of  the 
capsules  ends  In  a  minutely  double-forked,  thread-like  tip  (fig.  101). 

RANGE. 

Coast  of  Alaska,  from  Alexander  Archipelago  to  Cape  Lisboume,  and  eastward  to  the 
valley  of  the  Mackenzie  River  and  to  the  shores  of  Coronation  Gulf. 

OCCURRENCE. 

Little  is  known  of  Its  occurrence.  Bay  shores  in  newly  deposited  gravel  (low  shrub), 
and  in  gravel  of  older  deposit  (as  a  tree)  among  shrubs.  Scattered,  and  sometimes  witb 
broadleaf  willow. 

Climatic  Conditions. — Probably  similar  to  those  of  black  cottonwood. 

POPXTLirS.     COTTONWOODS  AND  POFLA&S. 

This  large  group  includes  the  trees  iwpularly  known  us  aspens,  poplars®  or 
"  iwpples,"  and  cottonwoods.  Several  of  them  are  very  large  forest  trees,  witli 
rough,  deeply  furrowed,  grayish  bark  ("cottonwoods"),  or  with  smooth  bark, 
little  broken,  and  whitish  or  ashy  (aspens).  In  their  habits,  their  reproduction, 
and,  to  some  extent,  their  foliage,  they  are  closely  related  to  the  willows,  with 
which  they  are  most  often  associated.  The  leaves  grow  singly  at  alternate 
IKjints  on  the  branches,  as  in  the  willows.  In  outline,  many  of  them  are  remotely 
triangular  or  egg-shaped,  sometimes  lance-shaped — very  closely  resembling  the 
pointed-leafed  willows;  the  borders  of  the  leaves  either  have  small,  hooked, 
blunt  teeth  or  are  entire  (uncut).  When  mature,  they  are  most  often  smooth 
on  both  surfaces,  but  occasional  species  have  hairy  or  woolly  leaves.  The  leaf 
stems  of  many  species  are  flattened  at  right  angles  to  the  leaf  blade,  and  this 
causes  the  leaves  to  tremble  In  the  sllghest  breeze.  The  leaves,  after  turning 
yellow,  fall  from  the  trees  in  autumn,  leaving  prominent  leaf  scars  which  give 
the  tw\ga  a  knotty  appearance.  The  scaly  buds  of  many  species  are  character- 
ized by  a  covering  of  pungent,  sticky  resin, i>  which  appears  to  have  a  protective 
use.  Male  and  female  flowers  are  each  borne  on  separate  ^  trees ;  only  the  female 
trees  produce  seed.  Trees  of  the  two  sexes  are  unevenly  distributed — fre- 
quently only  one  seed  tree  to  many  male  or  sterile  trees;  sometimes  they  are 
very  widely  separated.  The  flowers  are  fertilized  by  insects.  With  one  or  two 
exceptions  (in  female  flowers),  the  flowers  of  each  kind  appear  in  long  cylin- 
drical clusters,  which  hang  down  conspicuously  from  the  bases  of  buds  on  twigs 
of  the  previous  year's  growth.  The  seed-bearing  flowers  develop  bud-like  cap- 
sules (arranged  on  a  pendent,  thread-like  stem)  which  are  usually  mature  in 
early  spring,  before  or  by  the  time  the  leaves  are  full  grown.  Soon  afterwards 
the  capsules  split  open  by  from  2  to  4  divisions  and  liberate  their  minute,  cot- 
tony seeds.  These  are  provided  with  exceedingly  flne,  silky,  white  hairs,  which 
render  them  very  buoyant,  so  that  the  wind  may  bear  them  many  miles  from  the 
parent  trees.     Of  all  trees,   this  group,   together  with   the   willows.   Is   best 

•  Liriodendron  tuHpifera  L.,  native  of  the  East,  more  properly  called  tulip-tree,  Is  often 
known  as  "  poplar  "  or  '*  yellow  poplar."  It  is  a  member  of  the  magnolia  family  and  in 
no  way  related  to  the  true  poplars. 

*  The  so-called  "  bee  glue,**  with  which  honey  bees  fasten  their  honey  combs  in  hives 
or  in  the  hollows  of  trees,  is  gathered  by  bees  from  the  buds  of  the  cottonwoods.  When 
hard.  It  is  very  strong. 

o  Sometimes  one  tree  may  produce  clusters  of  male  and  of  female  flowers,  or  even 
clusters  combining  both  male  and  female  flowers,  but  this  is  exceptional. 
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eiiuipped  for  effecting  a  wide  distribution  of  its  representatives  by  seeding. 
The  lightness  and  abundance  of  pophir  seed  doubtless  accounts  for  the  ubiqui- 
tous presence  of  iwplars  wherever  moist  ground  is  available  in  ail  situations 
from  sea  level  to  nearly  10,000  feet  elevation,  but  especially  In  cold,  far  northeni 
regions. 

The  wood  of  the  poplars  Is  light,  soft,  and  straight-grained.  The  grain  is 
commonly  fine,  but  is  often  coarse  as  a  result  of  the  rapid  diameter  growth 
characteristic  of  these  trees.  Its  color  is  from  whitish  to  a  light,  sometimes 
yellowish,  brown.  The  wood  of  most  species  is  brittle,  unstable,  and  Indurable, 
but  that  of  a  number  of  them  is  nevertheless  of  great  commercial  value  for 
lumber  and  paper  pulp.  Formerly  poplar  wood  had  no  economic  importance, 
but  is  now  rapidly  coming  into  wider  and  wider  use,  both  for  pulpwood  and  to 
take  the  place  of  other  woods,  the  supply  of  which  is  decreasing.  "  Yellow  pop- 
lar" (tulip-tree),  which  some  of  the  poplars  resemble  in  grain  and  in  the  ease 
with  which  they  can  be  worked,  is  one  of  the  woods  for  which  the  poplars  supply 
substitutes. 

The  poplars  are  important  to  the  forester  especially  for  maintaining  tree 
growth  on  stream  bottoms  where  few  other  trees  naturally  grow.  They  produce 
a  forest  cover  and  useful  timber  in  from  twenty-flve  to  fifty  years,  while,  like  the 
willows,  the  ease  and.  convenience  with  which  they  can  be  grown  from  root  and 
branch  cuttings  and  from  cut  stumps — even  from  stakes  set  in  damp  soil — 
renders  artificial  propagation  particularly  simple.  They  attain  maturity  In 
from  100  to  200  years,  most  of  them  within  a  century,  and  then  begin  to  show 
signs  of  arrested  growth,  but  on  awount  of  their  great  vitality  and  recuperative 
power  some  si)ecies  may  continue  to  grow  for  a  much  longer  time,  repairing 
broken  trunks  and  other  injuries  to  which  their  brittle  stems  are  subject. 

Ten  implars  occur  within  the  United  States  and  adjac»ent  Canadian  territory, 
and  4  of  these  inhabit  the  Pacific  region ;  but  3  of  the  latter  also  extend  far  out- 
side the  Pacific  region,  to  the  north  and  east. 

The  poplars  are  of  very  ancient  origin.  Remains  show  that  they  existed 
among  the  earliest  tree  forms  of  the  Lower  Cretaceous  i^eriod  in  Greenland,  and 
that  many  different  si)ecies  Inhabited  the  central  portion  of  this  continent  In 
the  same  epoch,  and  existed  also  in  the  Tertiary  and  Miocene  periods  in  this 
country  and  in  Europe. 

Aflpen. 

PopulUH  tremuloidm  Michaux. 
DISTINGUISHING    CHARACTERISTICS. 

Aspen  is  the  best  known  and  most  extensively  distributed  of  our  trees.  Its 
conspicuously  whitish,  smooth,  straight  trunks  and  small,  trembling  leaves  dis- 
tinguish it  from  its  associates.  It  is  from  GO  to  80  feet  high  and  from  14  to  20 
inches  in  diameter,  more  commonly  from  30  to  40  feet  high  and  from  8  to  12 
inches  through.  In  high  exposed  places  it  is  smaii,  with  bent  or  almost  pros- 
trate stems;  elsewhere  the  trunks  are  straight,  unbranched,  except  near  the 
summit,  and  of  an  apparently  uniform  diameter  for  one-half  or  two- thirds  of 
'  their  length.  The  short,  slender,  irregularly  bent  limbs  stand  out  straight  from 
the  stqm  in  a  narrow  dome-like  crown,  which  Is  long  in  open  stands  and  short 
In  dense  growths,  in  which  two-thirds  of  the  stem  may  be  clear  of  branches. 
The  hard,  firm  bark  is  little  broken  except  near  the  ground.  Near  the  ground 
it  is  broken  and  blackish,  and,  on  large  trunks,  is  nearly  2  inches  thick ;  higher 
up  It  is  thinner.  Frequent  black,  rounded  protuberances  and  curved,  scar-like 
marks  characterize  the  trunks. 
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The  color  of  the  bark,  which  is  preyailingly  whitish,  is  sometimes  varied  -with 
very  pale  green  or  yellowish  areas.  The  leaves  (figs.  103  to  105)  are  smooth 
on  both  surfaces  at  maturity,  somewhat  shiny,  and  deep  yellow-green  above  aod 
much  paler  beneath.  Leaf  stems,  yellow  and  flattened  near  the  leaf  blade,  T^ary 
in  length  from  about  1^  to  nearly  3  inches.  In  autumn  the  leaves  become  a 
clear  lemon-yellow.  Mature  twigs  are  smooth,  shiny,  clear  reddish  brown,  ^witli 
similarly  colored  thinly  resinous  buds. 

Wood :  Silvery  white  sapwood  forms  a  large  proportion  of  the  stem ;  the  small 
core  of  heartwood  is  pale  brown.  The  wood,  rather  flne-grained.  Is  light,  exceed- 
ingly soft,  brittle,  not  durable  in  contact  with  the  ground.    Owing  to  its  pliys- 


FiG.  lo:}. — Populim    iremuloidi'St    eastern    form. 


ical  fltness  and  the  white  color  of  its  wood  it  Is  much  in  demand  in  the  East 
for  paper  pulp,  while  its  freedom  from  odor  has  made  it  very  useful  in  its  west- 
ern range  for  fruit-box  boards,  into  which  large  quantities  of  fire-killed  trees 
are  cut  Green  timber  is  not  used  for  the  latter  purpose  because  it  warps  and 
checlcs. 

Longevity. — Not  fully  determined.     Evidently  a  short-lived  tree.    Trees  from 
10  to  14  inches  in  diameter  are  from  21  to  36  years  old. 

BANGE. 

Southern    Labrador   to   Hudson   Bay    (southern    shores)    and    northwest   to   Mackenzie 
Klver    (near    mouth)    and    Alaska    (Yukon    Valley)  ;  south    to    New    Jersey,    Tennessee, 
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northeastern  Mlesourl,  northwestern  Nebraska,  and  throughout  western  mountains  to 
northern  New  Mexico  and  Arizona  and  central  California;  Lower  California  (Mount 
San  Pedro  Martir)  and  Mexico  (mountains  of  Chihuahua). 

Alaska. — North  in  Yukon  Valley  to  latitude  of  Arctic  Circle  on  south  slopes  of 
Endlcott  Mountains,  west  probably  nearly  to  Bering  Sea  and  south  to  Inland  side  Pacific 
Coast  Range,  and  to  Its  seaward  side  at  Cook  Inlet,  and  possibly  at  head  of  Lynn  Canal. 
Noted  near  International  boundary  In  Yukon  Valley,  north  side  Yukon  basin  from  Fort 
Yukon  to  Deerlng  (Bering  Sea),  Chandler  River,  Koyukuk  River,  Endlcott  Mountains 
up  to  2,000  feet,  10  miles  below  Walker  Lake  at  head  of  Kobuk  River,  Dall  River  to 
2,500  feet,  Allen,  upper  Kuskokwlm,  Matanuska,  Sushltna  rivers,  and  Copper,  Xanana, 


Fio.  104. — Populus   tremuloidesr   Colorado   form. 


and  White  rivers  up  to  about  3,500  feet ;  Lake  Clark  and  near  Nogheling  River  at  base 
of  Alaska  peninsula,  on  Cook  Inlet  at  Tyooek,  and  on  west  slope  and  plateau  of  Kenai 
Mountains ;  also  reported  at  head  Lynn  Canal  from  Skagway  to  Glacier. 

Yukon  and  British  Columbia. — West  to  inland  slopes  Pacific  Coast  Range.  Noted 
on  Klondike,  Stewart,  McQuestlon,  and  upper  Pelly  rivers,  about  Dease  Lake,  Llard 
River  between  Dease  and  Francis  rivers,  eastern  side  Casslar  Range,  upper  Stlkine 
River  and  Skeena  River  above  100  miles  from  mouth. 

Washington. — Whole  State  but  not  common ;  west  of  Cascades  from  sea  level  to 
4,000  feet,  and  east  of  Cascades  from  1,500  to  4,500  feet.  Noted  West  Washington 
National  Forest  generally  above  3,000  feet;  locally  on  Slate  Creek  and  other  tributaries 
of  Skagit  RIveri  10  miles  below  Ventura,  above  Newby's;  in  East  Washington  National 
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Forest  generally  1,100  to  5,000  feet ;  Yakima  division  Washington  National  Forest  gen- 
erally at  1,600  to  3,500  feet ;  Mount  Rainier  National  Forest  generally  at  2,500  to  5.800 
feet ;  noted  locally  on  Natches  River  near  mouth  Nile  Creek,  Mount  Adams,  canyons 
Yakima  River,  Umptanum  Creek,  and  Columbia  River  between  Priest  Rapids  and   Sen- 


Fio.   105. — Populuff   trcmuloidrn,  California  form. 


tinel  Bluffs  in  Saddle  Mountains,  at  Wenas  (Yakima  County),  Egbert  Springs  (near 
Trinidad  on  Columbia  River,  Douglas  County),  divide  between  Columbia  and  Yakima 
rivers   (Kittitas  County),  Darling  Mountains,  Colvllle  Indian  Reservation,  vicinity  Pull- 
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man  (Whitman  County),  and  in  Wenaha  National  B'orest  at  3,000  to  6,000  or  7,000 
feet. 

Oregon. — Whole  State  but  not  common.  Noted  on  Columbia  River  (northeastern 
Wasco  County),  Blue  Mountains,  Cascade  (north)  National  Forest,  west  shore  upper 
Klamath  Lake.  Sprague  River  basin  (T.  35  S.,  Rs.  11  and  12  E;  T.  37  S.,  R.  Hi  E.), 
Swan  Lake  Valley,  Goose  Lake  National  Forest,  and  Steins  Mountain  (southern  Harney 
County). 

California. — Northern  part  and  in  Sierras  south  on  both  sides  to  Kern  River  (Kern 
County),  at  the  north  at  5,000  to  8,000  feet  and  at  the  south  at  6,000  to  10,000  feet. 
Noted  in  Modoc  and  Warner  Mountains  National  Forests,  at  upper  end  Davis  Creek  at 
6,100  feet.  Trinity  Mountains  at  head  Canyon  Creek,  not  known  on  Mount  Shasta ; 
northern  Sierras  7,000  to  8,800  feet.  Middle  Fork  Feather  River,  about  Sierra  Valley 
above  6,500  feet.  Lake  Tahoe,  5,000  to  6,500  feet;  Stanislaus  National  Forest  general 
at  5,000  to  8,500  feet,  locally  noted  south  side  of  Mount  Reba,  Highland  Creek,  Rattle- 
snake Creek,  Middle  Fork  Stanislaus  at  Mono  Road  crossing,  head  North  Fork  Moke- 
lumne  River,  10  miles  north  of  Gardner  1}  miles  west  of  Woods  at  0,000  feet  (timber- 
line)  (Alpine  County)  ;  Yosemlte  National  Park  at  Aspen  Valley  and  elsewhere  at 
5,500  and  6,000  feet;  Parker  Creek  near  Yosemlte  Park  line  (Mono  County)  (T.  1  S., 
R.  26  E.,  sec.  18)  at  7,S00  feet;  Sierra  National  Forest  locally  noted  South  Fork  San 
Joaquin  at  8,000  to  9,000  feet.  Mono  Creek  up  to  head.  Silver  and  Fish  creeks  (tribu- 
taries to  South  Fork  San  Joaquin),  North  Fork  Kings  River  to  head,  Dougherty  Creek 
(tributary  Middle  Fork  Kings  River)  near  Meadow,  South  Fork  Kings  River  to  head 
and  its  tributaries,  Bubbs  Creek  (up  to  10,500  feet)  and  Copper  Creek  (up  to  9,000 
feet),  Crown  Creek,  East  Fork  Kaweah  up  to  1  mile  below  Farewell  Gap  And  on  its 
tributary  Soda  Canyon  at  Mineral  King,  and  in  Giant  Forest  at  6,500  feet  Kern  River 
Canyon  at  9,700  feet. 

Lower  CALiroRNiA. — Plateau  of  Mount  San  Pedro  Martir  above  8,000  feet  a  few 
localities. 

The  eastern  range  of  this  species  will  be  given  in  a  future  publication. 

OCCUBBENCE. 

Alaska. — On  streams  (drier  parts),  up  valley  slopes;  protected  gulches  (Cook  Inlet)  ; 
rolling  land  and  steep  hillsides  (interior)  ;  often  preferring  south  exposures. 

West  Canada. — Usually  on  streams,  low-lying  land ;  also  on  moderately  high  situa- 
tions— sometimes  characteristic  of  dry,  grassy  hillsides  (somewhat  stunted)  ;  on  all 
slopes,  but  most  abundant  on  south  exposures. 

Washington^  Orboon,  California. — Prefers  stream  bottoms,  benches,  moist  slopes; 
less  abundant  and  smaller  on  dry  hillsides.  In  Blue  Mountains  (Oregon),  occasional 
groups  in  open  spaces  on  high  ridges.  Forms  part  of  undergrowth  in  yellow  pine 
forest  on  east  slope  of  Cascades — nowhere  abundant  In  south  Oregon,  as  a  small  part 
of  stand,  and  much  scattered ;  in  thickets  about  springs,  occasionally  over  large  areas 
of  semlarld  land.  In  north  California  (Sierras)  in  thickets,  stunted,  and  at  elevation 
of  red  fir,  lodgepole  pine,  on  borders  of  mountain  meadows,  moist  slopes ;  southward  in 
very  high,  rocky,  moist  canyons.  Throughout  range  best  growth  is  on  moist,  porous, 
well-drained  humous  soils.  Grows  in  nearly  all  soils  not  too  wet,  but  relatively  small 
or  stunted  on  poorer  and  drier  soils. 

In  Pacific  region  generally  forms  pure  stands  only  over  very  small  or  limited  areas ; 
to  the  east  it  occurs  in  large  pure  forests  as  well  as  extensively  in  mixture.  In  Alaska, 
commonly  with  balm'-of-Gilead,  birch,  white  spruce,  alders,  and  willows  (stream  banks)  ; 
occasionally  also  with  lodgepole  pine,  Sitka  spruce,  black  spruce,  alpine  fir,  tamarack, 
birch,  and  black  cottonwood  on  limited  areas.  On  Kenai  Peninsula,  in  forests  of  white 
spruce,  with  black  hemlock,  balm-of-GIIead,  and  birches ;  about  Cook  Inlet,  sparingly  In 
birch  forest  with  small  numbers  of  white  spruce  and  balm-of-GlIead,  mainly  with  latter. 
At  Skagway,  abundant  with  balm-of-Gllead  on  river  bottoms  over  extensive  areas  adjacent 
to  Sitka  spruce,  lodgepole  pine,  and  alpine  fir.  On  the  lower  Yukon,  with  birch  and  balm- 
of-Gllead  on  hills.  South  slopes  of  Rockies  north  of  the  Yukon  carry  a  little  aspen  with 
white  spruce  and  birch.  In  west  Canada  with  balm-of-GIIead,  black  cottonwood  (flats  and 
lower  slopes),  birch,  alders,  and  willows  (streams),  lodgepole  pine  (dryish  terraces),  and 
white  spruce  (slopes  and  ridges),  Engelmann  spruce,  and  black  spruce.  Grows  with  white 
and  Engelmann  spruces  and  with  lodgepole  pine  singly,  but  mainly  in  groups,  which  fill 
burned  or  logged  areas  in  coniferous  forest.  Usually  subordinate  in  main  stands  of  lodge- 
pole pine.  On  margins  of  swamps,  lakes,  and  sluggish  stream  banks  with  tamarack  and 
with  black  spruce.  Not  abundant  In  Washington  or  Oregon,  rarely  occurring  except  singly 
and  in  small  thickets,  mixed  especially  with  Douglas  fir,  and  western  yellow  and  lodgepole 
pines.  On  Mount  Rainier,  near  lower  limit  of  Douglas  fir;  on  east  slope  of  Cascades, 
under  Douglas  fir  and  yellow  pine  from  foothills  nearly  to  summit ;  with  lodgepole  pine  on 
west  shore  of  upper  Klamath  Lake  (southern  Oregon).  In  northern  and  middle  Califor- 
nia, in  moist  places  with  lodgepole  pine,  alders,  black  cottonwood,  and  willows,  and  in  dry 
places  (low  or  bushy)  with  mountain  mahogany  and  other  chaparral. 
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Climatic  Conditions. — The  exceedingly  wide  range  from  the  Atlantic  to  the  Pacific 
region  and  from  low  to  yery  high  elevations  shows  adaptation  to  very  varied  climatic 
conditions*  which,  for  the  Pacific  range,  are  essentially  a  combination  of  those  already 
given  for  the  many  associates  of  aspen. 

Tolerance. — Very  intolerant  of  shade  throughout  life.  Its  light  foliage  permits  growth 
in  crowded  stands,  under  which  there  is  usually  a  more  or  less  dense  herbage.  Mingled 
with  shady  conifers,  intolerance  of  even  side  shade  Is  quickly  shown  by  long,  clean 
stems  and  small  narrow  crowns  in  full  light. 

Reproduction. — An  exceedingly  prolific  annual  seeder.  .  Seed  of  high  germination  but 
of  transient  vitality,  usually  germinating  shortly  after  being  shed.  Extreme  bnoyance 
results  in  very  wide  dissemination  by  wind.  Germination  best  and  mainly  in  moist, 
exposed  mineral  or  slightly  humous  soils.  The  fact  that  its  numerous  seeds  are  quickly 
and  widely  scattered  over  burned  and  other  cleared  lands  accounts  for  Its  being  the 
first  tree  growth  In  many  localities,  where,  however,  it  Is  often  replaced  or  gradually- 
crowded  out  by  shade  enduring  associates.  It  is  persistently  present  more  as  a  result  of 
extraordinarily  prolific  and  constant  reproduction  than  of  power  to  cope  with  its 
aggressive  associates. 

Balm-of-Qilead. 

PopuUis  halaamifera  Linnieus. 

•  DISTINGUISHING     CHARACTERISTICS. 

The  balm-of-Gllead,  "bals<am  poplar,"  or  "  tacamahac,"  as  it  is  also  called, 
is  distinguishable  in  general  appearance  by  its  lustrous,  very  dark  green  leaves, 
which,  as  they  tremble  and  turn  in  tlie  breeze,  show  glinting  flashes  of  their  pale 
green  and  bright  rusty  brown  under  surfaces.  Height,  from  75  to  80,  sometimes 
90,  feet  and  diameter  from  30  to  40  Inches ;  very  old  trees  are  from  4  to  0  feet 
through.  Stem  straight  and  clear  of  branches  for  from  30  to  40  or  more  feet ; 
the  large  thick  limbs,  trending  upward  strongly,  form  a  rather  long,  narrow, 
and  irregularly  ojkju  crown.  The  bark  of  large  trunks  Is  slightly  reddish  gray 
and  has  regular  deep  furrows  and  wide  ridges,  while  that  of  the  limbs  and  young 
trees  is  brownish-gray,  sometimes  with  a  greenish  shade,  and  is  smooth.  Year- 
old  twigs  are  clear,  shiny  red-brown,  with  conspicuously  large,  sticky  buds 
(fig.  106).  End  buds  are  about  an  Inch  long  and  buds  from  the  sides  of  twigs 
are  from  five-eighths  to  three-fourths  of  an  Inch  long.  The  bud-scales  are  thickly 
coated  with  a  yellowish,  pungently  fragrant  balsam,  with  which  the  young  leaves 
are  also  covered.  Mature  leaves  (fig.  106)  are  thin,  somewhat  leathery,  smooth, 
dark  shiny  green  on  the  upper  surface,  light  green  or  often  rust-colored,  and 
very  veiny  beneath;  from  3i  to  about  5  inches  long  and  2  to  3  inches  broad; 
leaf  stems  smooth,  very  slender,  round,  and  from  If  to  about  2  inches  long.o 

Wood,  of  light  weight,  soft,  rather  fine-grained,  pale  brown ;  not  distinguish- 
able in  general  appearance  from  that  of  other  timber  poplars.  The  large  trunks 
give  clear,  wide  lumber  which  is  being  more  and  more  used  for  box  and  cooi>er- 
age  stock  in  place  of  pine  and  other  more  valuable  timbers,  as  well  as  for  paper 
pulp.    Its  commercial  uses  are  likely  to  increase  in  the  future. 

Longevity. — Not  fully  determined.  Trees  from  14  to  17  inches  In  diameter 
are  from  40  to  50  years  old. 

BANOE. 

Alaska  to  Hudson  Bay  and  Newfoundland ;  southward  to  northern  New  England  and 
northern    New    Yoric,    central    Michigan    and    Minnesota,    South    Dakota,    northwestern 

oA  well-marked  variety  Is  Populua  balsamifera  candicans  (Alt.)  Gray,  a  large  tree 
with  less  upright  branches,  more  open  crown,  and  with  wide  heart-shaped  leaves,  which 
are  usually  silvery  whitish  beneath,  minutely  hairy  on  their  margins,  mid-  and  other 
veins,  and  on  the  leaf  stems  (fig.  107).  It  has  been  long  cultivated  for  ornament  in 
eastern  United  States  and  Canada,  but  nothing  authentic  is  known  of  its  native  range. 
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Nebraska,  northern  Montana,  Idaho,  and  Ore^n.  West  of  Hudson  Bay,  abundant  on 
all  Great  Plains  rivers  of  Canada,  eztendinj?  northward  in  Mackenzie  River  valley  to 
(above  lat.  68**)  within  40  miles  of  Arctic  Ocean,  and  westward  in  Alaska  to  Bering  Sea. 
Less  abundant  southward  in  its  western  range. 


Fig.  106. — Populm  halaamifera. 


Alaska. — Yukon  River  valleys  and  main  tributaries ;  probably  remaining  north  of 
Pacific  coast  ranges,  except  at  Chilkoot  Pass  (head  of  Lynn  Canal),  where  it  may 
descend  to  south  side  for  a  short  distance,  and  at  Cook  Inlet,  where,  from  Bering 
Sea   forest,   it   crosses   low   base   of   Alaska   Peninsula   and   meets   Pacific   coast  forest. 
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Abundant  here  about  Turnagain  Arm  of  Cook  Inlet,  at  Hope,  at  mouth  of  Resurrection 
Creek,  and  up  west  side  of  Kenal  Peninsula  to  Kenal  Lake,  reaching  nearly  to  timber- 
line    (1,600   to   2,000   feet),   being  common   also   at   Tyonek,   and   probably   down    west 


Fig.  107. — Populua  halsatnifera  candicatt8. 


coast  of  Cook  Inlet  at  least  as  far  as  lUamna  Bay :  reported  from  shores  of  Kodlak 
Island.  Western  limits  in  Alaska  are  limits  of  tree  growth  (Bering  Sea  and  Arctic 
Ocenn),  as  are  also  Its  northern  limits  (valley  of  Noatak  IllTer,  lat.  OS**,  long.  163**), 
except   that   Populu8   haUamifera   Is   unknown    In   Turner   River   Valley,   but   occurs   In 
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AnaktuTuk  River  valley  (branch  of  Colville  River),  on  Arctic  watershed  of  Endlcott 
Mountains,  here  reaching  Its  northmost  limit  (lat.  69**  20')  at  75  miles  from  coast. 
Abundant  throughout  Yukon  River  Valley  bottoms  and  also  on  slopes.  Extends,  on 
south  slopes  of  Endlcott  Range,  to  about  1,000  to  2,000  feet,  on  Koyukuk  River  to  about 
8,000  feet,  on  White  and  Upper  Tanana  rivers  to  about  3,500  feet,  on  lower  Stewart 
River  to  about  2,500  feet ;  on  south  slopes  of  Alaska  Range,  near  Cook  Inlet,  to  about 
1,200  feet,  river  bottoms  on  Chltlna  River  and  In  Skolal  Mountains,  on  upper  Sushltna 
and  Copper  rivers  to  somewhat  higher  elevations,  Skwentna  River  to  2,500  feet,  on 
north  and  west  slopes  of  Alaska  Range  to  3,500  and  4,000  feet,  valley  of  Kobuk  River 
(western  tributary  of  Arctic  Ocean)  to  1,000  feet. 

Oregon. — Reported  from  eastern  part,  but  definite  records  arc  wanting. 

Native  range  of  Populua  haUamifera  candicans  unknown,  but  the  tree  Is  cultivated 
and  escaped  from  cultivation  from  New  Brunswick  to  Georgia  and  west  to  Minnesota. 
It  may  possibly  be  met  with  In  the  Pacific  region. 

The  detailed  range  of  this  tree  east  of  the  Pacific  region  will  be  described  in 
later  bulletins. 

OCCURRENCE. 

Alluvial  stream  bottoms,  flats,  borders  of  lakes  and  swamps  in  moist  sandy  and  grav- 
elly soils,  which  are  often  rich  and  deep.  Forms  pure  stands  and  Is  more  cr  less  mixed 
with  black  and  white  spruces,  birches,  alders,  and  willows. 

Climatic  Conditions. — Characterised  by  humidity,  heavy  precipitation,  very  low  tem- 
perature, short  growing  season,  and  long,  severe  winters. 

Tolerance  and  Rbpeoduction. — Not  determined. 

Black  Cottonwood. 
Populus  trichocarpa  Torrey  and  Gray. 
DISTINGUISHING   CHARACTERISTICS. 

Black  Cottonwood,  the  largest  of  our  poplars,  under  the  best  conditions  for 
growth,  Is  from  80  to  125  feet  high  and. from  3  to  4  feet  in  diameter;  trees 
somewhat  taller  and  from  5  to  6  feet  through  occur  much  less  commonly,  while 
over  much  of  its  range  It  is  under  50  feet  and  from  12  to  18  inches  in  diameter. 
The  pale  gray,  deeply  and  regularly  furrowed  trunks  are  clear  of  branches  for 
from  50  to  80  feet  or  more  in  the  best  grown  trees,  straight,  or,  often,  with  a 
long,  slight  bend.  Smaller  trees,  grown  under  less  favorable  conditions,  have 
relatively  long,  clean  trunks,  except  In  the  open.  All  have  rather  oi)en,  short, 
wide  crowns  of  thick  upright  branches.  The  furrows  and  ridges  of  the  trunk 
bark,  often  nearly  2  inches  thick,  are  distinctly  and  sharply  defined.  Young 
twigs  are  indistinctly  angled,  later  becoming  round,  shiny,  and  reddish  yellow. 
The  similarly  colored  buds,  from  five-eighths  to  three-fourths  of  an  inch  long, 
are  often  curved  (as  if  bent)  and  covered  with  a  fragrant,  yellowish-brown  gum, 
from  which  the  tree  gets  the  name,  *'  balsam  cottonwood."  Mature  leaves  (figs. 
108,  109)  are  thick,  leathery,  and  smooth;  deep  shiny  green  abwe,  and  silvery 
white  or  whitish  beneath,  with  rusty  areas  and  veiny.  Midveins  and  their 
branches,  as  well  as  the  slender,  round  leaf-stems,  sometimes  very  minutely 
hairy.  In  dying,  the  leaves  become  a  dull  yellowish-brown.  Wood,  soft, 
straight-grained,  fine-grained  in  dense  stands;  dull  grayish-brown.  Large  logs 
obtainable  from  the  l)est  grown  trees  give  clear,  wide  lumber  and  other  mate- 
rials which  are  extensively  u.sed  in  the  range  of  the  si)ecie8,  esi^ecially  for  coop- 
erage stock.  It  is  likely  to  be  even  a  much  more  important  soft  wood  in  the 
northwest  Pacific  region  than  It  is  now,  owing  to  the  scarcity  of  other  broad- 
leaf  timber  trees  suitable  for  the  special  purposes  to  which  this  wood  can 
be  put 

Longevity. — Not  fully  detennined.  Probably  attains  the  greatest  age  of  any 
of  our  native  species.    Trunks  from  2  to  3  feet  in  diameter  are  from  85  to  110 
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years  old;  one  tree  43i  inches  In  diameter  showed  an  age  of  112  years.  The 
much  larger  trees — ^now  very  largely  cut  for  lumber — ^would  doubtless  show 
ages  of  150  or  175  years. 


Fig.  108. — Populus  tricTwcarpa. 

RANGE. 

Coast  ranges  of  southern  Alaska  and  southward  through  interior  Yukon  Territory, 
British  Columbia,  Washington,  and  Oregon,  to  southern  California  (San  Jacinto  Moun- 
tains) ;  reported  also  in  northern  Idaho  and  Montana.  Northern  range  still  Imperfectly 
known. 
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Alaska. — Probably  on  coast  from  north  end  of  Kodlak  Island,  Illamna  Bay,  Cook  Inlet, 
and  Kenai  Peninsula  eastward  to  Lynn  Canal  and  Stiklne  River,  extending  into  the  inte- 
rior In  British  territory  down  Lewes,  Pelly,  Frances,  upper  Llard  and  probably  upper 
Peace  and  Parsnip  rivers,  and  throughout  region  east  of  coast  ranges  at  this  latitude.    On 


Fig.  109. — Populus  trichocarpa,  leaf  of  vigorous  shoot. 


river  banks  and  islands  of  Lynn  Canal,  reaching  2,000  feet  elevation  on  Kenai  Peninsula. 
Locally  noted  at  mouths  of  Lewes,  Pelly,  and  Stlkine  rivers,  Lake  Frances,  on  EXease, 
Chichamin,  Taiya,  lower  Chllkat,  and  Chllkoot  rivers. 
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Wkstern  Canada. — Not  known  to,  but  probably  does,  extend  southward  In  Interior 
British  Columbia,  and  possibly  also  on  seaward  side  of  coast  mountains;  unknown  os 
Queen  Charlotte  Islands. 

Vancouveb  Island. — Noted  on  San  Juan  River  (southwest  coast.)  In  lower  Fraser 
River  Valley  up  to  Yale,  and  in  Columbia  River  Valley  at  Donald,  and  westward  in  Ivm- 
valleys  of  Selkirks  to  Kamloops  Valley,  here  ascending  to  about  7,000  feet  elevation. 

Washington. — Washington  National  Forest  (West)  common  up  to  5,000  feet,  locally 
noted  at  Ferndale  and  on  Nooksak  and  upper  Skagit  rivers  (Whatcom  County).  E^stera. 
division  at  1,100  to  4,000  feet,  locally  noted  on  Lake  Chelan,  mouth  Stehekin  River  az^ 
near  top  Cascade  Pass.  Yakima  division  up  to  3,000  feet,  noted  on  Wenache  Mountains, 
Mount  Rainier  National  Forest,  up  to  4,200  feet,  locally  noted  on  NIsqually  River  at 
Ashford  and  up  to  a  point  above  Longmire  Springs  and  on  Mount  Adams.  Olympic 
Peninsula,  locally  noted  on  north  and  south  forks  of  Skokomish  River,  12  miles  wesc 
of  Hoodsport  and  8  miles  south  of  Lake  Cushman,  and  at  head  of  South  Fork  (Mftsasi 
County)  and  in  Queniult  Indian  Reservation  and  at  Dryad  (Chehalls  County).  In 
central  part  of  State  noted  in  Klickitat  County  and  in  Kittitas  County,  locally  in 
canyons  of  Yakima  River  and  its  tributaries,  Umptannm  Creek,  Atanum  and  Wen&s 
rivers  (up  to  4,200  feet),  and  on  west  slope  of  divide  between  Columbia  and  Takima. 
rivers ;  on  Columbia  River  from  Saddle  Mountains  to  Egbert  Springs  (near  Trinidad, 
Douglas  County),  Snake  River  (Columbia  County)  at  1,500  feet.  Blue  Mountains,  at 
Almota  and  Colfax  (Whitman  County)  and  Spokane  (Spokane  County). 

Oregon. — Both  sides  of  Cascades  and  east,  at  the  north  to  Bine  Mountains  and  at 
the  south  to  Goose  Lake.  Noted  on  Deschutes  River  in  northern  Wasco  County,  Colum- 
bia River  in  Wasco,  Sherman,  Gilliam,  Morrow,  and  Umatilla  counties,  John  Day  River 
from  Hay  Creek  to  mouth  (Gilliam  County),  coast  region  of  Clatsop  County,  Cascade 
(North)  National  Forest  up  to  1,600  feet.  Blue  Mountains  National  Forest  locally 
noted  on  John  Day  River  and  its  tributary,  Cottonwood  Creek.  Noted  in  Wenaha  and 
Goose  Lake  National  Forests. 

California. — Abundant  in  Sierras  and  southern  cross  ranges,  but  much  less  frequent 
in  coast  mountains ;  generally  at  3,000  to  6,000  feet  elevation.     Klamath  National  Forest 
in  low  situations.     Vicinity  of  Mount  Shasta  only  on  Shasta  River,  at  about  3,OO0  to 
4,000  feet,  and  near  Sissons  on  head  of  Sacramento  River  at  about  3,500  feet.     Shasta 
National  Forest  on  streams  in  yellow-pine  belt.     Locally  noted  as  follows  in   northern 
coast  ranges:  Lewlston  trail  west  of  town  of  Shasta   (Trinity  National  Forest)  ;   South 
Fork  Eel   River    (Stony  Creek  National   Poorest)  ;  near  Mountain  House    (Round   Valley 
road   from   TTkiah).   western    limit,   and   occasional   stations   to   north;  Mitchell    Canjoa 
(Monte   Diablo):    San   Leandro   Creek    (near   Alameda).     Southern   coast    ranges:    Near 
Gilroy    on    Carnadero    Creek    (south   end    Santa   Clara   Valley)  ;  near    Buenaventura    on 
Santa   Clara  River;  Monterey   National    Forest,   on   constant  streams,   at   500   to   2.700 
feet,  as  on  Siir,  Carmelo,  Arroyo  Seco,  San  Antonio,  and  Naclmlento  rivers.     San    Luts 
Obispo  National  Forest,  at  500  to  2,000  feet,  preferably  In  such  perpetual  stream  beds 
as  San  Luis,  Arroyo  Grande,  and  Iluasna  rivers.     Coast  islands,  including  Santa  Catallna 
and   Santa  Barbara.     Sierras :  I^lumas,   Diamond   Mountain,  and  Lassen  Peak  National 
Forests ;  rare   in   foothills ;   thence   throughout   western   slope  to   point  on   South    Fork 
of   Kern   River   10   miles   south   of  ,Monache   Meadow    (lat.   36*')  ;   abundant   on    lar^rer 
rivers  at  from  3,000  to  6,000  feet  elevation.     Abundant  in  Stanislaus  National   Forest 
and  on  larger  rivers  In  Sierra  National   ITorest.     Locally  noted  as  follows  in  Sierras : 
Middle   Fork   Stanislaus   River  between   Cow   and   Lily   creeks,   and  on   Mill   Creek   and 
In  Donalds  Flat ;  Yosemlte  River ;   Middle  Fork   San  Joaquin  River  at  Balloon  Dome ; 
Middle  Fork  Kings  River  near  Crown  and  Blue  creeks,  and  at  Tehiplte  Dome;   South 
Fork    Kings    River   at   Godard    Creek,    Converse    Basin,    and    Simpsons    Meadow;    Bubbs 
Creek   (tributary  South  Fork  of  Kings  River)  ;  Big  Arroyo  and  Soda  creeks   (branches 
Kern  River)  ;   East  Fork  Kaweah,  above  Mineral  King,   to  headwaters,  and  on  Marble 
Fork  Kaweah ;  Kern  River  at  Funston  Creek,  below  Little  Kern  Lake,  and  up  to  East 
and  West  forks;  South  Fork  Kern  10  miles  south  of  Monache  Meadow   (southern  limit 
known  in  Sierras).     On  east  slope  of  Sierras,  only  on  Ilockett  trail  to  Owens  Valley,  and 
In  Truckee  River  valley,  Nevada,  there  ascending  creeks  to  7,000  feet ;  also  on  Panamint 
Mountains   (east  of  Sierras  in  California),  where  trees  were  seen  in  Hannopee  Canyon, 
at  8,500  feet.    Tehachapl  Mountains,  in  Tejon  Canyon.    Southern  cross  ranges  and  south- 
ward  into   San  Jacinto  Mountains;   generally  at   1,000   to  5,000  feet.     Santa  Barbara 
National  Forest  canyons  of  perpetual  streams  In  Santa  Maria,  Santa  Ynez,  Santa  Bar- 
bara, Matilija,   Plru-Sespe,  Newhall,  and  Elizabeth  basins,  at  500  to  5.250  feet,  some- 
times extending  down   into  valleys.     San   Gabriel   National   Forest,   not  common   below 
4,500  feet ;  locally  noted  on  foothills  near  Pasadena  and  on  San  Gabriel  River  up   to 
6,000  feet.     San  Bernardino  Mountains,  south  slopes  up  to  5,300  feet ;  locally  noted  in 
Santa  Ana  Canyon  from  mouth  to  '*  Pines,"  2,500  to  5,600  feet,  and  on  Keller  and  Bear 
creeks.     San   Jacinto  Mountains,   noted  on   San   Jacinto   River   and  Tahquitz  Creek  at 
6,000  feet. 
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OCCURRENCE. 

At  lower  levels  on  river  bottoms,  sand  bars,  and  banks,  in  sandy,  humous,  rich  soils, 
where  it  is  largest ;  at  higher  elevations,  in  canyon  bottoms  and  gulches,  in  moist,  sandy 
or  gravelly  soil,  where  it  is  much  smaller. 

Forms  belts  and  limited  forests  of  pure  growth,  or  occurs  in  mixture.  At  north,  with 
willows,  red  and  Sitka  alders,  vine  and  broadleaf  maples,  lowland  flr,  Douglas  fir ;  south- 
ward, at  higher  levels,  with  red  and  white  alders,  incense  cedar,  and  occasionally  Doug- 
las flr. 

Climatic  Coinditions. — Not  fully  determined.  Climate  in  region  of  best  growth  is 
marked  by  great  humidity  and  precipitation  and  by  moderate  temperatures.  Beyond 
influence  of  soa  and  fogs,  where  the  tree  is  subjected  to  dry  atmosphere  and  is  dependent 
upon  soil  moisture  only,  growth  is  smaller. 

ToLEBANCE. — Very  intolerant  of  shade  throughout  life.  Very  rapid,  persistent  growth 
permits  it  to  hold  its  own  in  mixture  with  more  tolerant  conifers,  among  which  its  small 
crown  is  carried  high  into  full  light. 

Reproduction. — Prolific  annual  seeder.  Seed  has  a  high  rate  of  germination,  but  very 
transient  vitality.  Reproduction  good  on  moist,  bare,  humous  or  sandy  soils,  but  very 
abundant  on  wet  bars. 

Premont  Cottonwood. 

Populxis  fremontii  Watson. 

DISTINGUISHING   CHARACTERISTICS. 

In '  Its  native  range  Fremont  cotton  wood  Is  not  known  as  such,  but  simply 
as  *•  Cottonwood,"  a  name  which  should  ho  reiilaced  by  the  more  distinctive  one 
coined  from  the  technical  name  and  adopted  here.  This  tree  was  long  supposed 
to  be  the  same  as  the  big  cottonwood  (P.  deltoides)  of  the  Prairie  and  Eastern 
States,  which  it  very  closely  resembles  in  general  appearance.  Again,  until 
recently,  there  bad  been  no  stable  character  found  by  which  to  distinguish  it 
from  the  perplexingly  similar  cottonwood  (P.  icislizeni)  of  western  Texas,  the 
Rio  Grande  Valley,  New  Mexico,  and  contiguous  Mexican  territory.  Fremont 
cottonwood  differs  from  the  latter  species  in  the  much  longer  stems  of  its  seed 
capsules. 

Ordinarily  Fremont  cottonwood  is  from  50  to  75  feet  high  and  from  li  to  2^ 
feet  in  diameter ;  rarely  it  is  from  80  to  90  feet  and  4  or  more  feet  through.  The 
trunks,  clear  of  branches  for  about  half  their  length,  are  seldom  straight,  but 
arc  more  or  less  bowed  or  leaning.  Thick  limbs  and  their  drooping  brauchlets 
form  a  very  wide,  round-topi)ed,  open  crown.  The  rough,  very  deeply  furrowed, 
thick  bark  is  externally  dark  grayish-brown  and  clear  red  within ;  the  wide, 
distinctly  cut  ridges  are  connected  Irregularly  by  smaller  lateral  ridges.  Bark 
of  large  limbs  and  young  trunks  Is  only  slightly  seamed  and  pale  ashy  brown. 
Year-old  twigs  are  smooth,  pale  yellow,  yellowish  gray  as  they  become  older, 
with  shiny  greenish  buds.  Mature  leaves  (fig.  110)  are  smooth  throughout, 
leathery,  rather  thick,  clear  yellow-green  and  shiny,  with  flat,  yellow  stems. 
In  dying,  the  leaves  become  a  bright  lemon  yellow.  Wood  pale,  dull  brown, 
considerably  heavier  than  that  of  other  cottonwoods,  fine-grained,  soft,  brittle, 
not  durable,  and  specially  liable  to  crack  badly  in  seasoning.  Much  used  locally 
for  fuel,  but  has  no  commercial  use, 

Fremont  cottonwood  Is  of  very  great  service  for  protecting  and  holding  the 
soft  shifting  banks  of  bottomland  on  western  streams,  where  It  Is  the  only  tree 
that  marks  their  meandering  courses. 

LoNGE^'ITY. — Not  fully  determined.  Appears  to  grow  rapidly  to  maturity 
and  to  be  short-lived.  One  tree  36i  Inches  (Inside  of  bark)  showed  an  age  of 
only  29  years.    Further  Investigation  of  this  tree's  age  limits  are  desirable. 
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Central  and  southern  California,  through  central  Nevada,  southern  Utah,  northern 
Arizona,  and  western  New  Mexico;    In  valleys  and  lower  foothills. 

California. — Sacramento  River  Valley,  foothills  of  Sierras  and  adjacent  coast  ranges ; 
abundant  on  flats  and  streams  up  to  2,000  feet ;  northward  to  about  mouth  of  Pitt  River, 


Fig.  110. — Populu8  frcmontii:  a,  seed  pods. 

and  westward  to  Whlskeytown  (Shasta  County).  I^ocally  noted  in  Tahoe  and  Stanislaus 
National  forests  at  from  500  to  2,000  feet,  near  Jenny  LInd  (road  to  Salt  Springs  Valley, 
Calaveras  County)  ;  Deer  Creek  on  Lassen  Peak  (Tehama  County).  Not  detected  on 
seaward  coast  mountains  nor  In  middle  ranges  of  northern  California ;    but  abundant  in 
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San  Joaquin  River  Valley,  on  foothills  of  southern  Sierras,  and  on  southern  coast  rani^es, 
up  to  3,000  and  5,000  feet  elevation.  Locally  noted  as  common  on  South  Fork  of  Kern 
River  from  below  Canebrake  Creek  to  Isabella ;  on  Kern  River  to  Kernville,  at  a  point 
8  miles  below  Isabella  and  at  Bakersfleld.  East  side  of  Sierras,  only  on  Cottonwood 
Creek  (west  side  of  Owens  Lake)*,  and  on  Cottonwood  Cahyon  in  Panamint  Mountains. 
Probably  elsewhere  also  on  southern  east  side  slope  of  Sierras  and  on  ranges  east  of 
them.  Coast  ranges  of  southern  California  :  Santa  Lucia  and  San  Luis  Obispo  mountains ; 
abundant  generally  on  streams  at  200  to  2,600  feet  elevation,  including  Sur,  Carmelo, 
Arroyo  Seco,  San  Antonio,  Naclmiento,  Carrlso,  Salinas,  and  Santa  Margarita  rivers. 
Elsewhere,  scattered  throughout  southern  California  on  streams,  on  edges  of  deserts,  and 
on  lowlands  between  the  mountains  and  sea.  Santa  Barbara  National  Forest :  All 
watersheds,  at  900  to  5,280  feet,  including  Santa  Maria,  Santa  Ynes,  Santa  Barbara, 
Matilija,  Piru-Sespe,  Newhall,  and  Elizabeth  rivers.  In  all  canyons  of  Tehachapi  Moun- 
tains, including  Cafiada  de  las  Uvas  and  Tejon  Canyon.  Rare  in  vicinity  of  Los  Angeles, 
occurring  at  Fernando.  Not  detected  in  Santa  Ana  Range.  Lccally  noted  as  follows : 
San  Gabriel  National  Forest,  in  Tujunga  Canyon  (2  miles  from  mouth),  at  1,600  feet; 
Mohave  desert,  at  Victor  on  Mohave  River ;  San  Bernardino  Mountains  in  San  Ber- 
nardino Valley,  Santa  Ana  Canyon  and  Bear,  Keller,  and  Mill  creeks.  Common  in  San 
Diego  County  south  of  San  Luis  Rey  River,  extending  westward  nearly  to  sea  and 
eastward  into  desert  to  tree  limit ;  noted  at  Jamul  Creek,  15  miles  from  sea,  near 
Mexican  boundary ;  Mountain  Spring,  east  side  of  Coast  Range  and  Just  north  of 
Mexican  boundary,  at  2,500  feet;    Salton  River  (Colorado  Desert). 

The  detailed  range  of  Fremont  cottonwood  outside  of  the  Pacific  region  will 
be  dealt  with  in  a  future  publication. 

OCCURRENCE. 

Confined  to  alluvial  stream  bottoms  and  their  borders.  In  moist  sandy  and  humous 
soils,  or  In  moist  gravelly  ones.  Very  dependent  upon  soil  moisture,  of  which  the  pres- 
ence of  this  tree  is  always  indicative. 

Forms  strips  and  small  bodies  of  pure  growth,  or  Is  scattered  In  mixture  with  willows 
and  occasional  western  sycamores  and  white  alders. 

Climatic  Conditions. — Climate  marked  by  high  temperatures  and  small  precipitation; 
air  is  dry  in  some  parts  of  range,  but  humid  in  others,  through  Influence  and  proximity 
of  sea. 

Tolerance. — Extremely  Intolerant  of  shade  throughout  life. 

Reproduction. — Similar  to  black  cottonwood. 

Family  BETTJLACEiE. 

This  family  contains  the  birches  and  alders,  well  known  and  widely  distrib- 
uted forest  trees  and  shrubs.  They  are  characterized  by  their  small,  scaly  fruit- 
ing cones,  which  somewhat  resemble  in  form  those  of  the  true  cone-bearers. 
The  minute  seeds  (nuts)  are  produced  under  the  scales  of  the  cones,  which  in 
the  birches  fall  to  pieces  when  ripe,  scattering  the  seed,  but  which  in  the  alders 
remain  Intact,  after  liberating  the  seed  by  a  spreading  of  the  scales.  In  this 
respect  the  cones  of  these  trees  behave  almost  exactly  like  those  of  some  of 
the  conifers.  Male  and  female  flowers  are  each  borne  on  different  parts  of 
the  same  tree,  usually  on  different  parts  of  the  same  branch.  A  further  striking 
analogy  between  the  reproductive  organs  of  these  trees  and  the  pines  is  the  habit 
of  forming  either  partly  developed  male  flower  clusters  alone,  or  both  male 
and  female  flower  clusters,  during  the  summer  previous  to  their  opening.  These 
may  be  seen  on  the  leafless  twigs  of  birches  and  alders  In  winter,  during  which 
they  remain  In  a  quiescent  state  until  spring,  when  they  again  begin  to  grow 
and  the  flowers  open— commonly  before  the  appearance  of  the  leaves,  which  (In 
our  species)  are  shed  annually  In  autumn.  The  leaves  are  borne  singly  on  the 
branches  (never  in  pairs,  one  opposite  another). 

The  wood  of  these  trees  is  dense  in  structure,  and  its  very  minute,  numerous 
pores  are  diffused  irregularly  throughout  the  annual  rings,  which  are  very  in- 
distinctly deflned.    All  are  useful  forest  trees,  and  some  are  especially  valuable 
tor  their  timber.    With  few  exceptions,  they  require  moist  soils. 
15188—08 ^17 
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BETTJLTTS.     BIRCHES. 

Without  exception,  the  tree  and  shrubs  of  this  group  are  called  birches. 
In  most  of  the  species  the  bark  of  young  trees  is  smooth  and  often  sei> 
arable  into  pai>er-like  sheets  of  a  chalky- white,  yellow,  orange-brown,  red- 
brown,  or  copper  color;  one  or  two  si)ecies,  however,  have  gray-brown  bark, 
not  separable  into  layers.  Old  trees  have  furrowed,  scaly  bark.  The  tiue, 
dense  structure  of  the  hard  wood  and  its  comimratively  indistinct  annual 
layers  are  also  characteristic,  while  most  birches  have  beautiful,  reddish- 
brown  heartwood,  which  is  commercially  of  great  value.  The  very  fine, 
round  twigs  are  conspicuously  marked  by  long-i)ersistent,  light-colored  spots. 
Year-old  twigs  produce,  the  succeeding  year,  two  leaves  from  the  side  buds, 
while  from  the  end^  bud  a  new  shoot  grows  with  only  one  leaf  at  a  point. 
Young  twigs  and  the  inner  bark  of  several  birches  have  a  fragrant,  winter- 
green  taste  when  bruised  or  chewed  (they  are  not  poisonous).  The  cylindrical 
male  flower  clusters,  partly  matured  the  previous  summer  and  so  remaining  until 
early  spring,  one  or  several  together,  are  long,  tassel-like  bodies  hanging  down 
from  the  ends  of  the  twigs,  back  of  which  the  very  much  smaller,  cylindrical, 
quite  or  nearly  erect  female  flowers  proceed  from  the  short,  2-leafed,  thorn-like 
side  twigs.  Flowers  appear  before  or  with  the  growing  leaves ;  female  clusters 
develop  into  cylindrical  or  elongated  cones,  under  the  scales  of  which  are  borne 
very  minute,  brownish  seeds  with  two  gauze-like  wings.  The  cones  mature  and 
fall  to  pieces  in  late  spring  or  early  summer,  leaving  on  the  twig  a  central 
thread-like  stem,  to  which  the  scales  were  attached.  Sown  thus  early,  the 
seeds  germinate  at  once  in  moist,  shady  places,  and  the  seedlings  mature  suflS- 
ciently  that  season  to  pass  the  winter  safely.  It  is  best,  if  possible,  to  sow  birch 
seed  soon  after  it  is  gathered,  since  by  storing  it  until  the  following  spring 
much  of  its  germinating  power  may  be  lost. 

Few  of  the  Pacific  birches  are  of  importance  for  their  wood,  because  within 
the  region  most  of  them  are  too  small  or  infrequent  to  form  stands  sufficient 
to  supply  commercial  or  domestic  uses.  When  they  occur  with  a  few  other  small 
trees,  they  are  useful  as  a  protective  cover  on  canyon  streams,  but  otherwise  they 
are  unimi)ortant  for  the  forester.  Eastern  and  northern  representatives  of  the 
group  are  much  more  important  forest  and  timber  trees. 

The  birches  from  which  our  si)ecies  descended  existed  in  early  geologic  times. 
Remains  of  them  are  found  in  the  Cretaceous  rocks  of  the  Dakota  formation 
and  In  the  more  recent  Tertiary  formations.  In  Tertiary  times  they  inhabited 
the  north  central  and  northwest  coast  region  of  this  continent.  Many  si)ecies, 
now  extinct,  also  existed  in  Euror)e  during  the  Eocene  and  Miocene  i)eriods. 

.Nine  tree  birches  grow  in  the  .United  States  and  adjacent  Canadian  ter- 
ritory, of  which  four  inhabit  the  Pacific  region. 

Western  Birch. 

Betula  occidentalis  Hooker. 

DISTINGUISHING   CHARACTERISTICS. 

Very  much  confusion  has  existed  regarding  the  identity  of  the  true  BettUa 
occidentalis,  which,  so  far  as  now  known,  occurs  only  in  northwestern  Wash- 
ington and  adjacent  territory  in  British  Columbia.    To  Prof.  C.  S.   Sargent 

•  The  last  bud  on  a  season's  twig  is  not  strictly  a  terminal  bud,  such  as  is  produced  by 
oalcs,  pines,  etc.,  but  a  side  or  lateral  bud,  which  appears  terminal  because  the  immature 
terminal  part  of  the  shoot  dies  and  falls  late  in  autumn  or  in  winter.  This  is  true  of 
all  birches. 
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belongs  the  credit  of  finally  separating  this  tree  from  the  red-brown  or  bronze 
barked  tree  (B.  fontinalis  Sflrgent)  of  the  Sierra  and  Rocky  Mountain  regions, 
and  also  from  the  paper  birch,  B.  papyri f era,  a  form  of  which  was  thought  to 


Fig.  111. — Betula  occldentaHs :  a,  fruiting  twig;  D,  cone  scale;  c,  d,  seed,  natural  size  and 

•  enlarged. 

occur  in  British  Columbia  and  Washington.    The  latter,  a  more  eastern  and  far 
northern  tree,  is  not  known  to  reach  the  range  of  the  western  birch. 
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Not  locally  called  **  western  birch,"  but  simply  "  birch."  It  is  very  desirable, 
however,  to  use  the  more  dlstlDctive  name  given  here,  which  is  derived  from  the 
tree's  technical  name. 

It  is  the  largest  of  onr  birches  and,  indeed,  of  any  known  species  of  birch. 
Height,  from  80  to  90  feet  (not  rarely  100) ;  diameter,  from  2  to  3  feet,  or 
occasionally  larger.  The  smooth,  shiny,  light  orange-brown  trunks  are  dear 
of  branches  for  from  40  to  00  feet,  while  the  branches  of  the  spreading,  open, 
round-topped  crown  droop  considerably.  Young  trees  liave  rather  compact, 
conical-shaped  heads.  All  but  the  lower  slender  branches  trend  upward,  but 
with  age  they  become  more  and  more  drooping.  The  thin  bark  is  separable 
into  thin  sUbets,  the  freshly  exposed  surface  being  a  clear  orange-color.  Tear- 
old  twigs  are  clear,  light  yellowish-brown,  more  or  less  very  minutely  hairy, 
and  with  very  few  speck-like  glands  (abundant  on  young  twigs)  ;  later,  the 
twigs  become  smooth  and  are  without  hairs  and  very  shiny.  Mature  leave» 
(fig.  Ill),  from  2i  to  3i  inches  long,  are  thin,  marked  with  minute  dots  (made 
by  resinous  glands  which  cover  the  young  leaves),  dull  deep  green  above  (mid- 
veins  hairy)  and  light  yellowish  green  l)eneath,  where  the  yellow  midvein  and 
its  larger  branches  are  minutely  hairy.  Leaf  stems,  more  or  less  hairy  and 
minutely  glandular.  Mature  cones  (fig.  Ill),  somewhat  erect  are  about  li  to 
1^  inches  long  and  one-half  inch  or  slightly  less  in  diameter.  Cone-scales 
(fig.  Ill,  6)  very  minutely  hairy  on  the  outside,  especially  on  the  margins. 
Minute  seeds  (nuts)  with  pale,  very  thin  wings  on  two  sides  (fig.  Ill,  c). 
Wood :  Nothing  now  known  of  the  characteristics  of  the  wood,  but  since  the  tree 
occurs  only  occasionally,  it  is  not  likely  to  be  commercially  important 

Longevity. — No  records  of  age  are  available. 

RANGE. 

Extreme  northwestern  Washington  and  southwestern  British  Colnmbia ;  possibly  in 
central  British  Columbia,  eastern  Washington,  Idaho,  and  Montana.  Range  little  known 
at  present. 

Bbitihh  Columbia. — Mainly  In  Lower  Fraser  River  Valley;  a  few  trees  at  various 
points  on  V^ancouver  Island,  and  reported  at  Donald,  on  Columbia  River  (long.  118**). 

Washington. — Vicinity  of  Puget  Sound,  extending  inland  on  Skagit  River  (above 
Ruby  Creek)  to  4,000  feet  In  Cascades,  and  southward  at  least  to  Seattle;  occurs  also 
on  islands  of  Puget' Sound  and  on  shores  of  Gulf  of  Georgia  and  Straits  of  Fuca.  Lo- 
cally noted  at  Sumas  Prairie  and  Everson,  in  Whatcom  County.  Reported  on  Tukanoon 
River  in  eastern  Washington,  in  Blue  Mountains,  at  a  point  10  miles  southwest  of  Pull- 
man, and  in  Whitman  and  Stevens  counties.  Much  more  careful  field  study  is  required  to 
define  the  eastern  range  of  this  tree,  which  appears  to  approach,  in  some  individuals, 
occasional  western  forms  of  Betula  papyrifera.  A  birch  recently  found  in  Idaho  and 
Montana  resembles  the  latter  species,  but  it  is  suspected  of  being  B.  occidentalis. 

OCCURRENCE. 

On  borders  of  streams,  margins  of  meadows  and  lakes.  In  rich,  moist,  humous  sandy  and 
rocky  soils.     Nothing  further  known  now  of  occurrence  nor  of  silvical  characteristics. 

Kenai  Birch« 
Betula  kenaica  Evans. 

DISTINGUISHING  CHARACTERISTICS. 

The  Kenai  birch  is  a  comparatively  new  and  little  known  Alaskan  birch, 
called  "red  birch"  and  "black  birch,"  names  long* used  for  the  eastern  birch 
(Betula  nigra).  The  name  "Kenai  birch,"  coined  from  the  teclmical  name,  is 
proposed  to  avoid  confusion  with  names  already  appropriated. 
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From  20  to  30  feet  high,  with  a  broad  crown,  and  a  short,  very  deep  brown 
to  blackish  brown,  furrowed  trunk,  from  12  to  18  inches  in  diameter.  Season's 
twigs,  large,  clear  red-brown,  and  dotted  with  minute  light  specks.     Mature 


Fig.  112. — Bctula  krnnira:  a,  fruiting  twig;    h,  seed,  natural  size  and  enlarged;    c,  cone 

scale,  enlarged. 


leaves  (fig.  112),  smooth  throughout,  dull  deep  green  on  their  top  sides  and 
lighter  beneath;  both  surfaces  prominently  marked  by  a  net-work  of  veins 
which,  with  the  very  delicate  leaf  stems,  are  yellow.    Mature  cones  (fig.  112) 


258  POHEST  TREES   OP   THE  PACIFIC  SLOPE. 

somewhat  upright,  from  seven-eighths  inch  to  about  1  inch  long  and  approxi- 
mately three-eighths  inch  thick.  Cone-scales,  minutely  hairy  on  their  margins 
(flg.  112,  c),  and  the  very  small  seeds  (nuts)  with  thin  wings  on  two  sides  (fig. 
112,  6).  Wood:  Nothing  is  now  known  of  the  characteristics  of  the  wood, 
which,  however,  on  account  of  the  tree's  rarity,  can  be  of  little  commercial  use. 
Ix)NGE^^TY. — No  records  are  available  of  the  age  of  the  tree  or  of  its  sllvical 
requirements,  concerning  w^hich  observations  are  needed. 

BANOE. 

Only  on  sea  side  of  coast  mountains  of  Alaska  from  bead  of  Lynn  Canal  westward  to 
Kenai  Peninsula  and  north  end  of  Kodiak  Island.  Here,  associated  with  Picea  ^iU^tcn- 
sia  and  Betula  altukana,  and  reaching  the  same  elevations  as  spruce;  on  Lynn  Canal, 
growing  to  about  2,600  feet  elevation;  on  Prince  William  Sound,  to  about  1,600  fleet; 
while  on  Kenal  Peninsula  it  is  abundant  on  top  of  plateau,  extending  up  slopes  to  abont 
2,000  feet.  At  Sunrise,  on  shore  of  Turnagain  Arm,  and  southward  on  west  shore  of 
Cook  Inlet  to  Halibut  Cove,  Kacbemak  Bay  ;  possibly  extending  inland,  around  head  of 
Alaskan  Peninsula,  into  the  Interior  and  up  Sushi tna  and  Copper  rivers,  as  well  as  orer 
passes  at  head  of  Lynn  Canal.  Reported  on  Koyukuk  lUver  above  the  Arctic  Circle. 
A  few  trees  occur  back  of  Kodiak  village  on  Kodiak  Island,  while  the  species  grows 
abundantly  in  valley  at  head  of  English  or  >V'omcn8  Bay,  8  miles  south  of  Kadiak 
village. 

White  Birch. 
Betula  alaskana  Sargent. 

DISTINGUISmNG    CHARACTETUSTICS. 

White  birch  is  a  little-known  Alaskan  species.  Its  possible  relationship  to 
some  of  the  Imperfectly  known  Asiatic  white-barked  birches  has  not  been  deter- 
mined. The  earliest  record  of  it  is  from  specimens  collected  on  the  Saskatchewan 
River  in  1858,  after  whfch  date  Its  identity'  was  in  doubt  nntil  1901.  There  is 
still  much  to  be  learned  of  its  forest  habits. 

Ordinarily  from  25  to  ^  feet  high — sometimes  50  or  00  feet  and  about  one- 
half  foot  to  1  foot  through.  The  hard,  firm  bark  of  large  trees  is  thin,  occasion- 
ally almost  white,  but  usually  light  reddish-brown,  and  is  separable  into  thin 
scales.  The  slender  twigs,  reddish-brown  and  smooth,  are  conspicuously  covered 
with  minute,  resinous,  gland-like  specks,  as  are  also  the  young  leaves.  Mature 
leaves  (fig.  113),  thin,  smooth,  deep  green  on  their  top  sides,  lighter  green  be- 
neath, and  smooth  or  minutely  hairy  on  the  small  veins,  as  are  often  the  deli- 
cate, reddish  leaf  stems.  Mature  cones  (tig.  113)  more  or  less  drooping,  from 
li  to  about  li  inches  long  and  approximately  one-third  inch  through.  Cone 
scales  (fig.  113,  c)  minutely  hairy  on  the  margins;  the  very  small  seeds  (nuts) 
have  broad  delicate  wings  on  two  sides  (fig.  113,  &).  Wood:  Nothing  Is  now 
known  of  its  quality  and  "other  characteristics.  The  fairly  abundant  occurrence 
of  the  tree  may  render  the  wood,  whirh  Is  probably  similar  to  that  of  the  east- 
ern paper  birch,  of  commercial  imi>ortance  for  some  of  the  same  purposes  (small 
turnery,  etc.)  for  which  that  thiiber  is  extensively  used. 

Longevity. — No  records  are  available  of  age. 

RANGE. 

Western  British  America  and  Alaska  from  Saskatchewan  River  and  northern  Rockies 
northward  to  mouth  of  Mackenzie  River :  on  south  side  of  Endicott  Range,  in  Alaska, 
and  westward  to  the  Arctic  Ocean  and  Bering  Sea ;  and  south  to  sea  side  of  Alaskan 
Pacific  const  ranges.     Distribution  imperfectly  known. 

Western  Canada. — Saskatchewan  River  and  westward  from  Prince  Albert  (about 
lat.    58°,    long.    106**)  ;    northward    (probably   only   near   eastern   base   of   Rockies),    to 
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Liard  River,  here  crossing  to  Interior  plateau  west  of  Rockies.     Throughout  Mackenzie 
River   Valley   northward   from   Great  Slave   Lake,   reaching  its   northern   limit   at   Great 


Fio.  113. — Betuia  alaskana:  a,  fruiting  twig;   5,  seed,   natural   size  and  enlarged   three 
times ;  c,  cone  scale,  twice  natural  size. 


Bear  Lake  and  at  the  mouth  of  the  river  (about  lat.  08°  30')    West  of  Rockies,  probably 
extending    southward    In    British    Columbia    onlj    to    Stiklne    River;    little,    however.    Is 
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ii^li  to  li  inches  long;  the  minute,  gauzy-winged  seeds  (nuts)  minutely 
the  top  end  (fig.  114,  6). 


F[<;.  Ill, —Hriula  fisnthtufh:  n,  fniltlnc  twiff  :  h,  <^iHH},  hvh'f  natural  ntz*^  ;  r,  von^  Pical**, 

twice  nntural  slite. 

Wood.    H^'lit   .v»^ll(>\vis|i   hriiu]].    wilii   SI    vf-ry   tliitU    Inyrr  *4  wliitish   s!iii\v<x>tl. 
Slmiliir  tri  ijiialliy  tn  Uisit  of  iljr  i-asiriij.  hrowiiw^KMh^l  lini^^er  Ivin'lics.     (Kviug 
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known  now  of  its  southern  limit.  Extends  down  Stlklne  River  to  Kloochman  Canyon 
(where  river  crosses  coast  range)  ;  occurring  frequently  with  spruce  and  cottonwoods 
northward  throughout  region  east  of  coast  ranges,  except  on  Upper  Felly  River  above 
Hoole  River.  Locally  noted  on  Dease  River,  headwaters  of  Liard  River  northward  to 
Frances  Lake,  where  timber  line  is  about  4,000  feet;  on  Stewart,  Klondike,  McQuestlon, 
and  Yukon  rivers;  at  Dawson,  Fort  Selkirk,  on  Peels  River,  and  at  Fort  Simpson. 
Lewes  River,  but  not  above  head  of  Fifty-mile  River  between  Lake  Marsh  and  Lake 
Lebarge. 

Alaska. — Probably  not  on  sea  side  of  coast  mountains,  except  at  Lynn  Canal  and 
west  of  it,  on  Kenai  Peninsula  and  about  Cook  Inlet.  Common  in  interior  valleys  and 
throughout  Yukon  River  Valley,  in  mountains,  and  toward  west  coast,  northward  as 
far  as  timber  extends.  Noted  on  White  and  Tanana  Rivers  (up  to  3,400  feet).  Copper 
River  (below  2,000  feet),  Sushltna  River  to  headwaters,  Chitna  River  (tributary  to 
Sushltna)  and  adjacent  Skolal  Mountains,  Kuskokwlm  River  from  Kolmakof  to  head- 
waters, Allen,  Kanuti,  Dall,  and  Kowak  rivers  (up  to  about  2,500  feet),  Koyukuk  River 
up  to  Roberts  Creek,  and  Chandler  River  to  a  few  hundred  feet  above  Chandler  Lake 
and  on  head  tributaries  to  600  feet  above  main  river.  Sea  side  of  passes  at  head  of 
Lynn  Canal  from  point,  a  short  distance  below  summit,  becoming  very  common  at  low 
elevations  nearer  sea;  locally  noted  at  Chllkoot,  Portage  Bay,  and  on  Chilkat  Inlet. 
Abundant  over  Kenai  Peninsula  plateau,  reaching  timberline,  with  white  spruce  and 
balm-of-Gllead,  at  1,600  to  2,000  feet  elevation,  and  extending  to  shores  of  Turnagain 
Arm,  up  Sushltna  River  and  its  tributaries  and  also  to  west  side  of  Cook  Inlet ;  here 
abundant,  especially  at  Tyonek,  reaching  2,000  to  3,000  feet  elevation.  Occurs  sparingly 
farther  south  on  west  shore  of  Cook  Inlet  at  head  of  Illamna  Bay,  and  Inland  about 
lakes   Illamna   and   Clark    (southern   limit   of   timber   at  head   of   Alaskan   Peninsula). 

OCCURRENCE. 

In  vicinity  of  streams  and  on  lower  hill  slopes  In  moist  gravelly  soils,  mingled  with 
spruces  and  other  conifers  of  its  range.     Sllvlcal  habits,  etc.,  undetermined. 

Mountain  Birch. 

Betula  fontinalis  Sargent. 

DISTINGTTISIIING    CHARACTERISTICS. 

Mountain  birch  Is  a  slender,  graceful  tree  or  tall  Bhrub,  long  known  as  Betula 
occidentalis  Hooker,  a  name  which  is  now  known  to  belong  to  an  entirely  differ- 
ent tree.  This  discovery  necessitated  giving  the  mountain  birch  Its  present 
name,  Betula  fontinalis.  There  Is  still  some  doubt,  however,  In  regard  to  the 
true  Identity  of  at  least  one  form  of  this  tree.  This  can  be  cleared  up  only  by 
further  field  stucjy. 

This  tree  has  several  conflicting  and  Inappropriate  field  names,  such  as 
**  black  birch,"  "  sweet  birch,"  "  cherry  birch,"  "  water  birch,"  and  "  canyon 
birch."  Mountain  birch  Is  proposed  as  more  suitable,  since  the  habitat  of  the 
tree.  In  contrast  with  that  of  most  other  birches,  Is  distinctly  a  mountainous 
one. 

Very  commonly  a  slender-stemmed,  shrub-like  tree  from  10  to  15  feet  high 
(in  dense  thickets),  but  sometimes  from  25  to  30  feet  high  and  from  6  to  10 
inches  through.  The  deep,  shiny,  old-copper-colored  bark  of  the  trunks  dis- 
tinguishes It  from  other  asoclated  trees.  The  thinly  foliaged  crown  Is  composed 
of  very  slender  branches  with  delicate  pendent  twigs.  When  young  the  twigs 
are  greenish  and  more  or  less  thickly  covered  with  resinous,  shiny  dots  (glands), 
which  disappear  gradually  In  one  or  two  seasons,  during  which  the  twigs 
become  deep  red-brown  or  copper-browm  and  more  and  more  shiny.  Mature 
leaves  (fig.  114),  resinous  dotted  at  first,  are  smooth,  except  for  numerous  dots 
on  the  lighter  green  under  surfaces:  leaf  stems  also  with  glandular  sjiecks  and 
minute  hairs.    Fruiting  cones   (fig.  114),  ripe  In  early  summer,  about  seven- 
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eighths  inch  to  li  inches  long;  the  minute,  gauzy-winged  seeds  (nuts)  minutely 
hairy  at  the  top  end  (fig.  114,  6). 


Fio.  114. — Betula  fontinalis:  a,  fruiting  twig:  5,  seed,  twice  natural  size;  c,  cone  scale, 

twice  natural  size. 


Wood,  light  yellowish  brown,  with  a  very  thick  layer  of  whitish  sapwood. 
Similar  in  quality  to  that  of  the  eastern,  brown-wooded  timber  birches.    Owing 
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to  the  small  size  of  tbe  trees,  too  little  of  the  wood  is  available  for  commer- 
cial use. 

Its  dense  thickets  bordering  rocky  canyon  streams  and  in  gulches  are  very 
helpful  conservers  of  the  scanty  water  supply  in  its  range. 

Longevity. — Records  of  the  ages  attained  by  large  trees  are  not  available. 
Toung  stems  indicate  rapid  height  and  diameter  growth;  those  from  3  to  6 
Inches  in  diameter  are  from  18  to  30  years  old.  Further  investigation  of  lon- 
gevity is  desirable. 

RANGE. 

British  Columbia'  and  probably  Yukon  and  southward  into  Colorado,  possibly  to 
northern  New  Mexico,  southern  Utah,  Nevada,  and  central  CaMfornia ;  westward  to  east 
Bfde  of  Pacific  coast  and  Cascade  ranges  of  Canada,  Washington,  and  Oregon ;  east  side 
of  northern  California  coast  mountains  and  east  side  of  Sierras  of  central  California  ; 
eastward  to  Upper  Saskatchewan  River  in  Alberta  to  such  outlying  ranges  ns  Bear 
Paw  and  mountains  at  head  of  Musselshell  River,  In  Montana,  to  mountains  of  North 
eastern  Wyoming,  to  Black  Hills,  South  Dakota,  and  to  northwestern  comer  of  Ne- 
braska. Generally  In  valleys  and  canyons.  In  Washington  and  Oregon,  at  1,600  to 
4,500  feet  elevation ;  at  5,000  to  10,000  feet  in  California  Sierras ;  at  4,000  to  G,000  feet 
In  Idaho ;  at  .3,000  to  6,500  feet  in  Montana ;  at  5,000  to  9,000  feet  in  Colorado. 

Western  Canada. — Throughout  British  Columbia,  from  Upper  Fraser  and  Peace 
rivers,  and  probably  farther  north,  southward  and  eastward  over  Continental  Divide  to 
eastern  Rocky  Mountain  foothills  In  Alberta ;  extending  eastward,  also,  down  Saskatche- 
wan River  to  Edmonton.  Not  detected  west  of  Pacific  coast  mountains.  Locally  noted 
on  mountains  east  of  McLeods  Lake,  on  north  Saskatchewan  River  from  Edmonton  to 
Victoria ;  on  Columbia  River  from  Golden  City  to  Selkirk  summit. 

Washington. — Crenerally  distributed,  but  not  common  on  streams  throughout  eastern 
half  of  State,  and  usually  at  1,600  to  4,200  feet  elevation.  Westward  to  Okanogan 
River,  Columbia  River,  in  Its  north  and  south  course  below  the  Great  Bend  and  to  Yak- 
ima River ;  possibly  also  to  eastern  foothills  of  Cascades ;  northward  to  Okanogan 
River  and  Colville  Indian  Reservation  and  probably  into  Canada,  and  southward  to 
Blue  Mountains.  Locally  noted  as  follows :  Conconully,  in  Okanogan  River  Valley ; 
Wenache,  on  Columbia  River;  Wenache  Mountains;  Coul^  City  (Douglas  County);  Co- 
lumbia River  Valley  and  divide  between  Columbia  and  Yakima  River,  also  on  banks  of  lat- 
ter stream;  Umptanum  Creek  (tributary  the  Yakima);  Spokane;  Hangman  Creek 
Spokane  County ;  Pullman,  and  at  Almota,  near  Pullman,  also  at  point  10  miles  south- 
west of  Pullman;  Touchet  River  and  Waltsburg  (Blue  Mountains). 

Oregon. — Throughout  eastern  part,  west  to  eastern  foothills  of  Cascndes.  Cascade 
(North)  National  Forest,  but  not  widely  distributed.  Locally  noted  in  Columbia  River 
and  Deschutes  River  valleys  in  northern  Wasco  and  Sherman  counties,  the  Columbia 
Valley  in  Gilliam,  Morrow,  and  Umatilla  counties,  and  John  Day  Valley  in  northern  Gil- 
liam County.  V 

California. — From  Siskiyou  to  Humboldt  County  and  eastward  to  Surprise  Valley, 
east  of  Warner  Mountains ;  southward,  chiefly  on  east  slope  of  Sierras  to  near  their 
south  end.  About  Mount  Shasta  only  at  south  end  of  Shasta  Valley  (northwest  of 
mountain),  at  3,000  to  4,000  feet  elevation.  On  east  side  of  Sierras,  common  on  all  moun- 
tain streams  at  about  4,500  to  9,000  feet,  particularly  those  on  west  side  of  Owens  Val- 
ley;  south  to  10  miles  north  of  Walker  Pass  (northeastern  Kern  County),  south  limit; 
locally  noted  near  Mono  Lake,  on  Rock  Creek  (Mono  County),  at  4,500  to  7,100  feet,  and 
near  Lone  Pine  (Inyo  County).  West  side  of  Sierras,  detected  only  in  head  basin  of 
South  Fork  of  Kings  River  above  Simpson's  Meadow,  nnd  In  canyon  of  Bubbs  Creek 
(head  tributary  South  Fork  of  Kings  River)  l)elow  a  point  2  miles  from  head. 

Tbe  detailed  range  of  this  birch  east  of  the  I*acifio  region  will  be  dealt  with 
In  a  later  bulletin. 

OCCURRENCE. 

Borders  of  lower  mountain  streams  and  canyons  In  moist,  gravelly,  and  rocky  soils. 
Forms  long  lines  and  patches  of  pure  (thicket)  growth. 

Climatic  Conditions. — Similar  to  those  of  mountain  mahogany. 

Tolerance. — Requires  full  top  light ;  its  own  moderately  dense  side  shade  produces 
very  slender,  long,  clear  stems. 

Reproduction. — Abundant  seeder.  Seed  of  medium  high  germination,  but  of  transient 
vitality.     Seedlings  abundant  in  moist  or  wet  washed  mineral  soil. 
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ALNUS.     ALDERS. 

Trees  and  shrubs  of  this  group  are  known  always  as  alders.  The  trees 
are  of  small  or  medium  size — rarely  over  75  to  90  feet  in  height.  The  baric  is 
often  smooth  and  gray,  sometimes  marked  conspicuously  with  large,  chalky- 
white  areas ;  only  the  trunks  of  large  trees  have  scaly  bark — chiefly  at  the  base. 
The  dense,  brittle  wood  is  composed  largely  of  sapwood,  with  only  a  small  core 
of  reddish  brown  heartwood. 

Alders  shed  their  leaves  in  autumn,  but  while  they  are  still  green.  The 
leaves  are  conspicuously  straight- veined,  the  veins  from  the  midvein  running  to 
the  margin  of  the  leaf.  Alder  buds,  formed  early  in  summer,  are  peculiar  in 
being  raised  on  a  well-defined,  minute  stem  and  in  not  being  scaly.  Male  and 
female  flower  clusters,  each  borne  on  different  parts  of  the  same  branch,  are 
produced  In  a  partly  developed  state  the  summer  before  they  open.  Both  are 
then  small,  cylindrical  bodies.  The  male  clusters  (the  larger)  become  in  spring 
from  2  to  6  inches  long;  they  are  pendent,  and  terminate  a  branchlet  Lower 
down  on  the  twig  are  produced  the  very  much  smaller  female  flower  clusters, 
which  develop  into  small,  woody,  persistent  cones,  between  the  scales  of  which 
numerous  very  small,  flat  seeds  (nuts)  are  borne.  The  cones  are  green  in 
autumn  when  the  seeds  are  mature,  but  later  become  brown,  and  in  late  fall  or 
In  early  spring  they  gi'adually  oi)en  their  scales  and  liberate  the  seeds.  The 
seeds  of  some  si^ecies  have  very  small  and  narrow  gauze-like  marginal  wings, 
while  those  of  others  are  wingless  (figs.  115  to  120).  Seeds  of  the  latter  tyi)e 
are  rather  heavy  and  are  not  distributed  by  the  wind,  but  depend  for  distribu- 
tion largely  upon  water.  Winged  seeds  are  very  buoyant  and  easily  wafted  by 
the  wind. 

Commercially  the  alders  are  of  scarcely  more  than  secondary  Importance. 
Only  one  of  the  Pacific  species  produces  useful  wood ;  the  others  are  too  small 
for  any  purpose  except  fuel,  for  which  all  species  are  very  commonly  used. 
They  grow  in  moist  or  wet  situations,  from  sea-level  to  over  7,000  feet  elevation. 
A  common  habitat  is  in  river  and  canyon  bottoms,  along  mountain  streams,  and 
on  wet  mountain  slopes. 

Six  tree  alders  inhabit  the  United  States  and  adjacent  territory  (on  both  the 
north  and  south),  while  four  of  these  occur  within  the -Pacific  region.  Many 
species  of  alders  existed  in  the  early  epochs  of  the  earth's  history ;  remains  of 
them  are  found  in  Eocene  and  Miocene  rocks  of  the  Tertiary  period. 

White  Alder. 

Alnun  rhomhifolia  Nuttall. 

DISTIKfU  ISIITNCJ    CHARACTERISTICS. 

The  name  "  white  alder  "  is  not  known  to  be  used  in  the  range  of  this  tree, 
but  it  Is  proposed  for  the  want  of  a  distinct  common  name,  and  refers  to  the 
tree's  pale  greenish  foliage.  So  far  as  is  now  known,  the  tree's  field  name  is 
simply  "alder." 

Similar  in  general  appearance  to  the  red  alder,  from  which  It  Is  probably 
not  distinguished  by  laymen.  It  differs  from  the  latter  tree  in  having  thin, 
conspicuously  scaly,  brown  bark;  the  scaly  bark  extends  considerably  higher 
up  on  the  stem  than  that  of  red  alder,  which  Is  commonly  unbroken  and  smooth. 
The  stems  are  usually  straight,  from  50  to  75  feet  high  and  from  18  to  24 
inches  in  diameter,  often  only  30  or  40  feet  high  and  from  8  to  12  inches  In 
diameter.  Trunks  are  clear  of  branches  for  about  one-half  to  two-thirds  of 
their  length,  and  the  crown  is  rather  broad,  open,  and  dome-like,  with  middle 
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and  lower  branches  which  droop  decidedly  at  their  ends.  Twigs  of  the  year 
are  smooth,  with  distant  light-colored  specks,  and  reddish  yellow;  the  dull 
red  buds  are  coated  with  light-colored,  scaly  down.  Mature  leaves  are  charac- 
terized by  light  yellow-green  upix»r  surfaces  and,  particularly,  by  their  usually 


Fio.  115. — A\nu%  rhombifoUa. 

fine-toothed,  wavy  borders  (figs.  115,  116),  which  are  curled  a  little  toward  the 
under  surface,  the  gland-tipped  teeth,  of  different  sizes,  standing  out  irregu- 
larly. The  toothed  border,  only  rarely  somewhat  double  toothetl,  differs  greatly 
from  the  rather  regularly  double-toothed  borders  of  leaves  on  other  Pacific 
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alders.  Under  surface  of  leaves,  Including  the  prominent  yellow  midvelns,  tiieir 
bimnehes,  and  the  leaf  stems,  have  very  minute  soft  hairs.  Mature  oaoes 
(QfSn  116)  vary  from  about  one-half  to  nearly  seven-eighths  of  an  inch  in  length. 
Most  of  them  shed  their  mature  seeds  in  midwinter,  but  a  few  shed  them  very 


Fig.  116. — Alnus  rhombifoHa:  a,  seed. 


late  in  the  autumn.  Ends  of  the  cone  scales,  somewhat  thickened,  and  with  an 
intended  lobe.  The  seeds  have  very  thin  hard  borders  (fig.  116,  a).  Flowers 
open  in  midwinter,  when  the  pendent  male  clusters  are  most  conspicuous,  4i  to 
5}  hiches  long  and  as  thick  as  a  pipe-stem.    Wood,  pale  yellowish-brown;  of 
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somewhat  lighter  weight  than  that  of  the  red  alder.     Its  principal  value  is  for 
fuelt  but  it  is  suitable  for  cabinet  worlc. 

Longevity. — Little  is  known  of  the  age  limits.  Trees  from  12  to  15  inches 
in  diameter  are  from  37  to  50  years  old. 

RANGE. 

From  northern  Idaho  to  tlie  eastern  slope  of  the  Cascade  Mountains  of  Washington 
and  southeastern  Oregon,  and  southward  through  California  (coast  ranges,  western 
slopes  Sierra  Nevada,  San  Bernardino,  San  Jachito,  and  Cuyamaca  mountains). 

OCCURBENCE. 

Canyon  bottoms  and  borders  of  foothill  and  lower  mountain  streams,  commonly  in  moitit 
gravelly  or  rocliy  soils.  Forms  dense  stretches,  lines,  and  patches  of  pure  growth,  and 
is  often  mingled  with  California  sycamore,  Oregon  ash,  western  dogwood,  and,  occa- 
sionally broadleaf  maple. 

Climatic  Conditions. — Similar  to  those  .of  Oregon  ash. 

Tolerance. — Endures  great  deal  of  shade  throughout  life,  but  requires  moderate  over- 
head light  for  best  height  growth  ;  dense  side  shade  clears  and  produces  long  stems. 

Rbpboduction. — Abundant  seeder  In  open  stands  on  stream  borders,  where  crowns  are 
large ;  much  less  prolific  in  dense  stands.  Reproduction  frequent  and  best  in  moist  or 
wet  sand,  grayel,  or  humous  soil,  where  seedlings  grow  rapidly. 

Mountain  Alder. 

Alnus  tenuifolia  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 

Mountain  alder  has  no  distinctive  field  name,  but  is  called  simply  "alder." 
The  name  mountain  alder,  here  proposed,  refers  to  the  tree's  high  mountain 
habitat. 

Very  commonly  with  slender,  bent  stems,  from  6  to  15  feet  high  (in  dense 
thickets),  or,  at  best,  20  or  25  feet  high,  and  under  6  inches  in  diameter  (rarely 
with  a  straight  trunk).  The  narrow,  dome-like  crown  of  larger  trees  is  com- 
posed of  slim  branches  which  stand  out  and  droop  a  little.  On  small  trunks  the 
bark  is  smooth,  thin,  and  dark  gray-brown;  on  larger  trunks  it  is  lightly  seamed, 
with  thin  scales,  and  brown  tinged  with  red.  Season's  twigs,  with  clear  red, 
very  minutely  downy  buds,  are  pale  brown,  tinged  with  purple-red,  shading 
into  gray  lower  down.  Mature  leaves  (fig.  117),  aix)ut  2i  to  3i  Inches  long,  or 
4  to  4i  inches  long  on  strong  shoots,  are  deep  grass-green  and  smooth  on  their 
upper  surfaces ;  beneath  they  are  very  light  yellowish  green,  usually  smooth,  but 
sometimes  minutely  downy ;  leaf  stems  and  midveins,  yellow.  Borders  of  leaves 
cut  into  coarse  teeth  which  are  themselves  finely  and  sharply  toothed,  the  teeth 
ix)inting  forward.  Mature  cones,  about  one-half  to  five-eighths  of  an  inch  long ; 
ends  of  cone  scales  very  thick  and  with  about  4  minute  rounded  lobes,  or  sub- 
divisions— ends  sometimes  witliout  these  and  squarish.  Seeds  with  very  nar- 
row, very  thin  borders  (fig.  117,  a).  Flowers  open  in  early  spring,  when  the  male 
clusters  become  2  to  3  Inches  long  and  about  three-sixteenths  of  an  inch  thick. 
Wood,  light  brown.  Of  no  commercial  use  on  account  of  the  small  size  of  the 
tree. 

Longevity. — Not  fully  determined.  Stems  from  2  to  5  inches  in  diameter 
are  from  14  to  37  years  old. 

Important  as  a  member  of  the  forest  on  account  of  the  protection  it  affords 
the  headwaters  and  lower  courses  of  mountain  streams  and  springy  slopes. 
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From  Yukon  Territory   (Francis  Lake)   and  British  Columbia   (south  to  lower  Eraser 
Biver)   through  the  Rocky  Mountains  to  northern  New  Mexico  and  Lower  California. 


Pio.   117. — Alnu8  tcnuifolia:  a,  seed. 


West  to  eastern  Washington  and  Oregon  and  headwaters  of  streams  of  western  slope 
of  Sierras  at  6,000  to  7,000  feet. 
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OCCURBENC£. 

Characteristic  on  heads  of  mountain  streams,  springy  and  boggy  slopes,  gulches,  bor- 
ders of  high  meadows  and  lakes,  in  wet,  mucky,  but  usually  rocky  soils ;  abundant  water 
(saturation)   in  soil  essential. 

Forms  large,  dense,  pure  thickets  with  adjacent  lodgepole  pine,  mountain  and  vine 
maples,  black  cottonwood,  willows,  and  aspen. 

Climatic  Conditions. — Similar  to  those  of  lodgepole  pine  (at  high  elevations). 

TOLEBANCE. — Appears  to  endure  much  shade  in  seedling  stages,  but  seeks  full  top 
light  later ;  probably  less  tolerant  than  red  and  Sitka  alders. 

Rbproduction. — Plentiful  annual  seeder.  Seedlings  rather  abundant  in  wet  or  moist 
muck  and  litter,  in  shade  or  in  open. 

Bed  Alder. 

Alnus  oregona  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 

Red  alder  is  one  of  the  two  largest  Pacific  alders;  it  reaches  a  height  of 
from  60  to  90  feet,  and  a  diameter  of  18  to  30  inches — occasionally  a  little 
larger ;  usually  35  or  40  feet  high  and  from  10  to  15  inches  through.  The  trunks 
are  straight,  giving  off  rather  slim  branches  which  droop  in  a  narrow,  long, 
dome-like  crown.  The  thin-barked,  smooth-looking,  light  ashy  gray  and  whitish 
trunks  are  clear  of  branches  for  one-half  or  two-thirds  their  height  Large 
trunks  have  distinctly  but  very  shallowy  seamed  bark,  the  thin  ridges  being  flat, 
narrow,  and  occasionally  connected  by  smaller  side  ridges.  Season's  twigs 
are  clear,  shiny,  mahogany-red,  with  numerous  light-colored  dots,  and  are 
sometimes  slightly  or  considerably  hairy,  especially  toward  their  ends;  deep 
red  buds  covered  with  a  light-colored  scale-like  down.  Mature  leaves  (fig.  118) 
are  smooth  and  deep  yellow-green  above,  sometimes  with  minute  sparse,  white 
hairs ;  paler  beneath  and  coated  with  very  short,  rust-colored  hairs — often  heavi- 
est on  the  yellowish  veins;  large  leaves  of  vigorous  shoots  are  least  hairy. 
Ordinarily  leaves  are  about  3  to  51  Inches  long,  but  are  from  6  to  10  Inches  on 
strong  shoots.  The  toothed  borders  of  the  leaves  are  very  slightly  curled 
toward  the  under  surface.  Tassel-llke  male  flower  clusters  are  from  5  to  6 
inches  long,  and  about  one-fourth  Inch  thick.  Mature  cones  (fig.  118),  which 
shed  their  seed  In  autumn,  vary  In  length  from  about  one-half  Inch  to  1  Inch; 
seeds  (fig.  118,  a)  have  very  narrow,  thin,  wing-like  margins.  Ends  of  cone- 
scales,  very  thick  and  blunt — squarish.  Wood,  pale  reddish-brown,  brittle,  and 
light  when  dry;  newly  cut  the  surface  of  the  whitish  sapwood  soon  l)ecome8 
stained  a  red-brown.  One  of  two  Pacific  alders  which  are  large  enough  to 
furnish  saw  timber.  The  cherry-like,  fine  grain  Is  attractive  when  finished, 
making  the  wood  suitable  for  cabinetwork,  for  which  It  Is  used  to  some  extent 

LoNGEViTy. — Not  fully  determined.  Grows  rapidly  during  first  20  or  30  years. 
Trees  from  10  to  18  Inches  in  diameter  are  from  28  to  55  j'ears  old. 

BANOE. 

From  Sitka,  Alaska,  through  islands  and  coast  ranges  of  British  Columbia,  western 
Washington,  and  Oregon  to  California  (coast  ranges  to  Santa  Inez  Mountains,  near 
Santa  Barbara). 

OCCUBBENCE. 

Borders  of  streams  and  adjacent  moist  bottoms,  benches,  and  gentle  slopes;  in  fairly 
well-drained,  rich,  humous,  rocky,  or  gravelly  soils.  Largest  in  Puget  Sound  country. 
Abundant  soil  moisture  and  rich  soil  requisite  for  best  growth. 

In  extensive  belts  (at  north),  patches,  and  lines  of  pure  growth,  or  sometimes  mingled 
with  Nuttall  and  other  willows,  black  cottonwood,  grand  fir,  broe.dleaf  and  vine  maples, 
and  western  dogwood. 
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Climatic  Conditions. — Similar  to  those  of  grand  fir  and  Douglas  fir. 
TOLBRANCB. — Appears  to  be  the  most  tolerant  of  tree  alders,  especially  in  jouth. 


Fig.  118. — Alnus  oregona:  a,  seed. 


Reproduction. — Moderately    abundant    seeder ;  seeding    habits    not    fully    determined. 
Seedlings  abundant  in  rather  dense  and  partial  shade.  In  litter,  and  in  exposed  soil. 
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Sitka  Alder. 

Alnus  sitchenais  (Kegel)  Sargent. 

DISTINGUISHING    CHARACTERISTICS. 

From  lack  of  field  knowledge,  Sitka  alder,  a  uniquely  distinct  si)ecies  still 
little  known  to  lay  people,  has  remained  in  comparative  obscurity  from  1832 
until  recently.  Its  liabitat  and  range  are  yet  imperfectly  known.  Its  field  name 
is  **  alder,*'  and  it  is  probably  not  distinguished  by  laymen  from  other  alders 
of  its  range. 


^'07 

Fig.  119. — A\nu%  sitcheiMi9. 

A  slender  shrub  from  4  to  6  feet  high  (in  large  thickets)  or  occasionally  a  tree 
from  20  to  30  feet  high  and  from  4  to  8  inches  through.  Usually  crowded  in 
shady  places,  its  crown  of  nearly  straight,  horizontal  branches  is  narrow  and 
open.     The  trunk  bark  is  smooth,  thin,  and  dull  gray,  with  a  bluish  tinge. 
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Season's  twigs,  minutely  hairy  wben  young  and  thickly  glandular-dotted,  are 
clear,  shiny,  yellowish  brown,  and  marked  with  rather  large  light-colored  specks. 
Mature  leaves  (figs.  119,  120) — when  young  notably  sticky,  with  numerous 
glandular  specks — thin  and  paper>%  smooth,  yellowish  green  on  their  top  sides ; 


Fig.   120. — Alnus  aitchenaiit:  a,  seed,  natural  size  and  enlarged. 


much  lighter  yellow-green  and  shiny  beneath,  somewhat  as  if  thinly  varnished, 
or  sometimes  minutely  brown-hairy  on  the  mldvelns  and  in  the  corners  of  the 
side  veins.  Male  flower  clusters  about  3  to  5  Inches  lonjj  and  one-third  of  an 
Inch  thick.     Mature  cones  (fig.  120),  from  five-eighths  to  three-fourths  of  an 
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inch  long  and  about  three-eighths  to  seven-sixteenths  of  an  inch  through,  bare 
scales  with  blunt  thick  ends  and  minute  gauze-winged  seeds  (fig.  120,  a).  The 
thin  seed-wing  is  a  very  distinctive  character. 

Wood:  Nothing  is  known  of  the  characteristics  of  the  wood,  which  is  prob- 
ably very  much  like  that  of  the  mountain  alder  (Alnus  tenuifolia) ;  not  known 
to  have  any  economic  use,  but,  when  large  enough,  suitable  for  charcoal  and 
fuel.  The  tree  is  useful  as  a  forest  cover  for  its  firm  thickets,  which  protect 
lower  mountain  stream  and  springy  slopes  at  lower  elevations  than  those  at 
which  the  mountain  alder  grows. 

Longevity. — No  records  of  age  are  available. 

RANGE. 

Northwest  coast  from  Alaska  to  Oregon  and  to  west  slopes  of  Rockies  in  Alberta  and 
Montana.  From  sea-level  to  8,000  and  4,000  feet  (timber  line)  in  Alaska,  and  chiefly 
above  3,000  feet  in  British  Columbia  and  United  States.  Of  tree  size  mainly  in  Alaska. 
Range  imperfectly  known. 

OCCURRENCE. 

In  moist  bottoms,  lower  courses  of  mountain  streams,  and  marshy  flats,  in  humus- 
covered,  rich,  rocky,  or  gravelly  soils.  Forms  pure  stands  over  limited  areas,  or  mingled 
with  willows  (at  north),  occasionally  with  western  red  cedar  and  broadleaf  maple. 

Climatic  Conditions. — Similar  in  part  to  those  of  western  red  cedar. 

Tolerance. — Endures  considerable  shade,  especially  in  early  life,  but  requires  over- 
head light  in  later  stages.     Seeding  habits  and  reproduction  undetermined. 

Family   drPXTLIFERa. 

A  very  Imiwrtant  family  of  most  useful  hardwood  timber  trees,  which  includes 
chestnuts,  beeches,  hornbeams,  and  oaks.  A  characteristic  of  their  fruits, 
which  are  nuts,  is  that  they  are  wholly  or  partly  inclosed  by  a  usually  woody, 
separable  covering,  as  in  the  prickly  "burs"  of  chestnuts  and  beeches  and  the 
scaly  or  bristly  cups  of  acorns.  Flowers,  male  and  female,  are  each  borne 
on  different  parts  of  the  same  tree,  often  on  different  parts  of  the  same 
branch,  usually  greenish  or  yellowish,  and,  with  one  or  two  exceptions,  incon- 
spicuous and  unlike  in  appearance  the  showy  flowers  of  cherries,  magnolias, 
and  many  other  groups  of  broadleaf  trees.  Tlie  fruits  of  some  members  rii^en 
in  a  single  season,  while  those  of  others  require  two  seasons  to  complete  their 
development.  Fruits  of  all  are  heavy,  falling  only  beneath  the  mother  trees 
and  depending  for  their  distribution  upon  flood  waters  and  streams,  or  upon 
birds  and  mammals  which  carry  or  store  them  away  for  food,  and  thus,  when 
they  do  not  eat  them,  help  to  spread  and  propagate  them.  The  leaves,  mostly 
shed  in  the  autumn  of  each  year,  but  evergreen  in  one  division  of  the  family, 
are  produced  singly,  never  in  pairs. 

CASTANOPSIS.     CHINaUAPINS. 

Members  of  the  chinquapin  group,  as  the  name  indicates,  are  chestnut-like 
in  some  of  their  characters,  and  are  closely  related  to  the  chestnuts  on  one  side 
and  to  tlie  oaks  on  the  other.  Some  of  them  have  hard,  heavy,  strong  wood, 
while  others  produce  lighter  and  softer,  brittle  wood,  unlike  that  of  either 
chestnut  or  oak  in  appearance,  but  like  that  of  both  in  containing  tannin.  The 
bark  also  contains  tannin.  Smooth  twigs  with  scaly  buds.  They  are  character- 
ized by  their  thick,  evergreen  leaves  and  (In  our  species)  by  their  prickly  fruit 
burs,  which,  though  smaller  outwardly  resemble  somewhat  the  burs  of  the 
common  chestnut.    The  fruit  (burs)  require  two  seasons  in  which  to  mature 
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and  contain  from  1  to  4  thin-8belle<l  nuts,  which  (in  our  species)  are  released 
by  the  opening  of  the  bur.  Male  and  female  flowers  minute  (male  much  more 
numerous  than  female),  3  in  a  minute  cluster,  arranged  on  c>'lindrl<?al,  long, 
upright  stems.  The  male  clusters  grow  from  the  bases  of  leaves  produced  that 
season,  while  the  female  flowers,  also  borne  in  3-flowered  minute  clusters,  are 
arranged  on  the  base  of  the  stems  bearing  male  flowers  (fig.  121).  Flowers 
depend  entirely  upon  the  wind  for  carrying  pollen  from  the  niale  to  the  female 
flowers,  and  for  this  reason  male  flowers  are  much  more  numerous  than  female 
ones.  Like  the  chestnuts  and  oaks,  the  trees  of  this  group  have  large,  long 
taproots.  One  si)ecies  only,  a  native  of  the  Pacific  region,  occurs  within  the 
United  States. 

Western  Chinquapin. 

Caatanopsis  chryHophylla  (Hook.)  A.  de  Candolle. 

DISTINGUISHING   CHARACTERISTICS. 

The  field  name  of  western  chinquapin  is  simply  "  chinquapin,"  probably  from 
the  close  external  resemblance  of  the  fruit  burs  to  those  of  the  eastern  chinqua- 
pin {Castanea  puniila).  Sometimes  it  is  called  "  goldenleafed  chestnut,'*  in 
reference  to  the  yellow  under  surface  of  the  leaves. 

Under  the  conditions  most  favorable  for  growth  it  has  a  straight  trunk  from 
80  to  100  feet  high  and  a  diameter  of  from  3  to  4  feet,  while  authentic  records 
show  that  it  may  attain  a  height  of  150  feet  and  a  diameter  of  from  5  to  10  feet. 
Such  trees  are  very  rare  or  probably  not  in  existence  now.  Ordinarily  it  is 
from  30  to  50  feet  high  and  from  8  to  15  inches  through.  (The  high  mountain 
form  is  a  low  shrub,  with  slender,  ha  If -prostrate  stems,  and  has  been  distin- 
guished as  Castanopsis  chrysophylla  minor,)  Large  trees  have  fluted  trunks 
and  are  clear  of  branches  for  from  one-half  to  two-thirds  of  their  length.  The 
big  limbs  of  young  trees  stand  out  in  a  close,  pyramidal  crown,  while  in  old 
trees  they  form  a  dome-like  crown.  The  bark  of  young  trees  is  thin,  smooth, 
and  dark  grayish,  but  that  of  large  trunks  is  from  three- fourths  inch  to  1^ 
inches  thick  or  more,  deeply  seamed,  and  composed  of  very  wide  plates,  w^hich 
are  reddish  brown  externally  and  brilliant  red  within.  The  evergreen  leaves 
(flgs.  121,  122),  those  of  each  season's  growth  persisting  about  three  years,  are 
thick,  leathery,  deep  shiny  yellow  green  on  their  upper  sides,  while  beneath  they 
are  coated  with  minute  golden  yellow  scales,  as  are  the  lejaf  stems.  They  are  from 
2^  to  3^  inches  long,  or  on  vigorous  shoots  from  4  to  6  inches  long.  Flowers 
open  In  early  summer,  but  not  uncommonly  continue  to  open  throughout  this  sea- 
son and  into  midwinter.  The  fruit  matures  in  the  autumn  of  the  second  season, 
when  the  spiny  burs  (fig.  122),  about  1  to  If  inches  in  diameter,  split  open 
irregularly  by  4  divisions,  liberating  the  edible  nut,  which  is  shiny,  yellowish- 
brown,  sweet,  and  usually  single.  Wood  somewhat  brittle,  fine-grained,  rather 
soft,  pale  reddish  brown.  Excellent  saw  timber  is  furnished  by  large  trees, 
and  the  w^ood  is  suitable  for  agricultural  implements.  The  region  of  large 
growth,  though  comparatively  small,  is  one  in  which  commercial  hardwoods  are 
Bcarc»e,  so  that  this  timl)er  is  of  very  considerable  economic  importance. 

liONQEViTY. — Very  little  is  known  concerning  the  age,  which  in  large  trees  is 
believed  to  exceed  500  years.  Trees  from  18  to  25  inches  in  diameter  are  from 
145  to  190  years  old. 

BANGE. 

Southwestern  Washington  to  soathern  California.  Cascades,  from  Skamania  County, 
Wash.,  southward  through  those  of  Oregon  (chiefly  on  west  slope)  and  coast  ranges  and 
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Sierras  of  California  to  San  Jacinto  Mountains.  Shrubby  throughout  its  range,  except 
in  Oregon  Cascades  and  in  coast  mountains  of  northwestern  California.* 

Washington. — At  Moffat's  Springs,  Skamania  County,  the  only  station  now  known. 

Obeoon. — Valley  of  Columbia  River,  In  vicinity  of  the  Cascades,  and  southward  over 
western  slope  of  latter  range,  often  crossing  to  east  slope,  as  at  Mount  Pitt,  and  extend- 
ing eastward  to  Klamath-Deschutes  Divide ;  generally  at  2,000  to  5,000  feet  elevation  : 
also  In  Slsklyous  and  westward  to  southern  coast  mountains  of  Siskiyoli  National  Forest. 
Locally  noted  at  Dalles  of  Columbia,  on  Mount  Hood,  near  rim  of  Crater  Lake  and  at 
I'ort  Orford. 


Fio.  121. — Castnnopsis  chrysophylla,  flowering  branch. 

California. — Lower  mountain  slopes  throughout  northern  part,  from  seaward  coast 
range,  eastward  to  Mount  Shasta,  and  southward  on  both  slopes  of  coast  ranges,  and 
mainly  on  west  slope  of  Sierras,  to  San  Jacinto  Mountains ;  generally  at  3,000  to  6,000 
feet,  in  north,  but  at  8,000  to  10,000  feet  In  south.  High  ridges  of  Klamath  and  Trinity 
National  forests   (as  chaparral),  but  also  below  3.500  feet  and  under  Douglas  fir,  espe- 


"The  shrubby  form  of  eastern  California  has  l)een  descrllied  as  C.  aempervirens  (Kell.) 
Dudley,  and  that  of  the  southern  coast  ranges  has  been  separated  as  C.  chrysophylla 
minor  Bentb. 
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dally  on  South  Fork  of  Trinity  River ;  locally  noted  on  South  Fork  Mountain  and  on  Can- 
yon Creek.  In  yellow  pine  belt,  at  3.000  to  6,000  feet  In  Mount  Shasta  National  Forest, 
being  locally  noted  west  of  McCloud.  In  Plumas,  Diamond  Mountain,  and  Lassen  Peak, 
Yuba,  Taboe,  and  Stanislaus  National  forests,  at  from   2,000  tc  6,000  and  6,500  feet; 


Fig.  122. — CasianopniH  chrysophyUa. 


in  Stanislaus  Forest,  at  8,000  feet.  Locally  noted  at  Glacier  Point,  Yosemite  Valley.  In 
Sierra  National  Forest,  generally  between  6,000  and  8.000  feet ;  locally  noted  on  South 
Fork  of  Kings  Uiver  from  Millwood  to  Bubbs  Creek,  on  Kaweah  River  and  North  Fork 
of  Kern  in  Jeffrey  pine  belt ;  detected  on  east  slope  of  Sierras,  at  point  opposite  Reno, 
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Nevada,  in  the  yellow  pine  belt,  at  elevations  of  from  6,000  to  7,500  feet,  and  also  oppo- 
site Lone  Pine,  at  9,000  to  9,500  feet;  probably  occurs  at  many  other  points  on  this 
slope.  Abundant  in  northern  coast  ranges,  especially  near  coast.  Frequent  about  San 
Francisco  Bay,  as  on  Mount  Tamalpais,  Oakland  Hills,  and  Mount  St.  Helena ;  as  also 
on  seaward  range  south  of  San  Francisco,  in  Santa  Cruz  Mountains,  and  at  Monterey 
on  north  side  of  Huckleberry  Hill.  Probably  also  in  Mount  Hamilton  Range.  Rather 
scarce  in  Santa  Lucia,  San  Luis  Obispo,  Santa  Barbara,  and  San  Gabriel  National  for- 
ests, but  frequent  in  San  Bernardino  National  Forest,  where  it  forms  an  important  part 
of  chaparral  at  8,500  to  10,000  feet  elevation,  while  in  San  Jacinto  National  Forest  it 
grows  at  from  8,000  to  10,800  feet. 

OCGUBBEI7CE. 

Mountain  slopes,  sheltered  ravines  and  valleys,  slopes  of  canyons  and  gulches;  in 
rather  dry  or  extremely  dry  rocky  and  gravelly  soils.  Largest  in  valleys  of  northwest 
California ;  small  or  shrubby  at  high  levels  elsewhere. 

In  dense  pure-growth  thickets  over  large  areas  in  latter  regions,  interspersed  w^ith 
low  forms  of  canyon  live  oak,  western  Juniper,  scrubby  Jeffrey  pine,  scrub  oak  and  cha- 
parral ;  but  often  scattered  among  redwood  and  Douglas  fir. 

Climatic  Conditions. — Combine  those  of  white  flr  and  Jeffrey  pine  (at  high  levels) 
and  of  Douglas  flr  and  redwood  (at  lower  levels). 

TOLBBANCB. — Very  tolerant  of  shade;  in  later  life  endures  side  shade  but  requires 
overhead  light  for  best  height  growth,  clearing  its  long  trunks  well  In  close  stands. 

RBPBODurTiON. — Abundant  seeder,  but  less  so  in  mixed  stands,  where  seedlings  are  only 
fairly  frequent ;  more  plentiful  at  higher  levels,  where  washing  covers  seed  in  crevices  and 
pockets  in  shade  of  seedlings  and  other  plants.     Much  seed  eaten  by  rodents. 

aXTERCirS.     OAKS. 

The  oaks  form  a  large  group,  composed  almost  entirely  of  trees,  some  of 
which  are  the  most  important  timber  trees  of  North  America.  They  are  world- 
famous  trees,  which  through  their  powerfully  built  trunks,  branches,  and  roots, 
have  earned  the  reputation  of  the  greatest  physical  sturdlness.  The  great 
strength  and  other  useful  commercial  qualities  of  their  woods,  together  with 
the  fact  that  many  of  the  si^ecies  occur  over  large  areas  In  nearly  pure  forests, 
render  these  trees  of  the  highest  economic  value.  Most  of  them  are  long-lived 
and  very  aggressive  In  their  persistent  efforts  to  maintain  themselves,  through 
seed  and  sprout  reproduction,  against  fire  and  the  ax,  and  against  other  forest 
trees  and  to  extend  their  domain.  With  some  exceptions  they  grow  rather 
slowly  and  require  several  centuries  to  produce  the  high-class  saw  timber 
which  our  virgin  oak  forests  once  furnished  In  great  quantities,  but  which  now 
Is  rapidly  disappearing.  They  are  cosmopolitan,  and  adapt  themselves  to  dry, 
sterile  soils,  as  well  as  to  moist,  fertile  ones,  and  to  cold  as  well  as  to  temperate 
and  tropical  climates.  They  prefer,  however,  temi)erate  regions.  In  which  the 
number  of  species  Is  greatest.  In  altltudlnal  range  they  are  equally  unre- 
stricted, for  they  push  their  sturdy  ranks  from  near  the  sea  far  up  mountain 
slopes  and  canyons  to  nearly  10,(XX)  feet  elevation. 

The  two  broad  classes  of  our  oaks — the  white  oaks  and  the  black  oaks — ^are 
popularly  distinguished  by  the  color  of  the  wood  and  bark.  Technically  they 
are  based  upon  different  habits  of  producing  fruit  (acorns).  The  white  oaks 
produce  their  acorns  In  one  season ;  the  black  oaks  produce  theirs  In  two 
seasons.  There  are  four  exceptions  which  do  not  fit  these  classifications, 
namely,  two  Pacific  oaks,  which  have  wood  resembling  that  of  whltv^  oaks  but 
which  require  two  seasons  to  mature  their  acorns,  and  one  Atlantic  and  one 
Pacific  oak  which  have  the  darker  wood  and  bark  of  black  oaks  but  which 
mature  their  acorns  In  one  season. 

Many  oaks  have  massive  and  straight  trunks;  most  of  them  have  furrowed 
and  scaly  bark  and  particularly  large,  i)owerful  branches  which  often  form  im- 
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mensely  wide  but  storm-firm  crowns.  The  hard,  characteristically  porous 
wood  (pores  occupying  mainly  one  portion  of  the  annual  layer)  is  exceedingly 
strong  in  some  oaks,  and,  with  the  bark,  is  astringent,  due  to  the  presence  of 
large  amounts  of  tannin. 

The  leaves  of  oaks  occur  singly  on  the  branches — never  In  pairs,  one  opposite 
another.  The  winter  buds,  rounded,  angled,  or  pointed,  are  formed  of  overlap- 
ping scales.  Some  oaks  shed  their  leaves  in  autumn  of  each  year;  others, 
have  evergreen  leaves,  which  are  shed  the  second  or  third  year. 

Male  flowers,  minute,  arranged  singly  on  thread-like  stems,  hang  down  in  loose, 
tassel-like  clusters  from  buds  on  twigs  of  the  previous  year's  growth.  Female 
flowers,  minute,  very  inconspicuous,  bud-like  bodies,  are  produced  singly  or 
several  in  a  stemmed  cluster,  from  the  bases  of  young  growing  leaves  of  the 
spring;  they  develop  Into  a  nut-like  fruit  (acorn)  in  one  or  two  seasons. 
A  notable  exception  to  this  arrangement  of  flowers  is  found  in  a  section  of  the 
genus  Quercus  Pasania  (treated  by  some  authors  as  a  distinct  genus).  In  these 
oaks,  from  3  to  5  male  flowers  occur  together,  the  groups  are  scattered  along  up- 
right stems  and  grow  singly  from  the  bases  of  young  leaves  of  the  season  (some- 
times from  the  bases  of  the  leaves  of  the  previous  year).  Single  female  flowers 
are  also  borne  at  some  of  these  leaf-bases,  usually  at  the  upi)ermost  ones. 

Flowers  of  all  oaks  are  fertilized  by  the  wind.  The  acorns  which  mature  In 
a  single  season  grow  steadily  to  full  size  during  that  period,  while  those  which 
mature  In  two  seasons  develop  only  very  slightly  the  flrst  summer  (appearing 
as  miniature  acorns),  and  begin  to  increase  perceptibly  In  size  only  at  the  open- 
ing of  the  second  season.  Mature  acorns  of  annual-frultlng  oaks  are  therefore 
found  on  twigs  of  the  year,  while  those  of  biennlal-fniitlng  oaks  are  attached  to 
2-year-old  twigs.  By  inspecting  the  biennial  oaks  in  autumn  or  winter  it 
may  always  be  determined  whether  or  not  they  are  to  bear  seed  the  following 
season.  Seed  production  is  more  or  less  periodic,  at  Intervals  ranging  from 
one  to  three  years;  but  occasional  trees  bear  fruit  for  several  consecutive 
seasons. 

The  fruits,  called  acorns,  are  distinctive  in  having  a  separable,  scaly — some- 
times bristly — cup  partly  or  almost' wholly  inclosing  the  smooth,  thin-shelled  nut. 
Seed  of  the  white-oak  acorns  is  usually  whitish,  sweetish,  and  palatable,  while 
that  of  black-oak  acorns  Is  yellowish  and  bitter  with  tannin.  In  autumn, 
when  the  nuts  are  mature,  either  the  nuts  fall  from  the  cups  or,  in  the  less 
easily  separable  fruits,  both  nuts  and  cups  fall  together. 

Under  favorable  conditions  acorns  may  germinate  In  autumn,  but  they  com- 
monly do  not  germinate  until  spring.  The  seed,  or  flrm,  inner  body  of  the 
acorn,  consists  of  two  seed-leaves,  separated  down  the  center,  and  from  between 
these,  as  germination  proceeds,  grow  both  the  root,  or  radicle,  and  the  main 
stem  of  the  little  oak.  Unlike  those  of  some  other  trees,  the  seed-leaves  of  the 
oaks  do  not  form  the  flrst  green,  leaf -like  organs,  but  remain  in  the  split  shell 
and  furnish  nutriment  to  the  growing  stem  and  root  until  their  supply  is 
exhausted,  when  they  become  black  and  later  fall  from  the  stem.  A  character- 
istic of  the  seedling  Is  the  production  of  a  very  large,  long  taproot.  This  grows 
for  the  flrst  one  or  two  years  at  the  expense  of  the  stem,  which  gains  but  little 
in  height  meantime.  It  enables  seedlings  repeatedly  to  survive  ground  flres 
which  kill  the  short  stem.  A  new  shoot  may  be  formed  many  times  and  the 
little  tree  flnally  establish  Itself. 

Acorns  are  disseminated  entirely  through  the  agency  of  flood  waters  and 
animals.  Mammals  and  birds  eat  them  in  large  numt)ers  and  so  reduce  the 
chances  of  rei)roduc.tion,  but  by  burying  or  otherwise  storing  them  for  winter 
use  they  virtually  plant  them. 


278  FOREST   TREES   OF   THE   PACIFIC   SLOPE. 

Oaks  are  of  ancient  origin,  remains  of  tbem  found  In  the  Cretaceous  and. 
Tertiary  periods  showing  that  they  once  occupied  a  much  more  northern 
habitat  than  their  existing  descendants  do  now. 

Approximately  300  species  of  oaks  are  known  in  the  world.  About  53  species 
occur  within  the  United  States,  and  all  except  3  or  4  of  these  are  trees.  Four- 
teen tree  oaks  Inhabit  the  Pacific  region.  All  of  these  enter  or  belong  wholly 
to  California,  while  one  or  two  of  them  extend  into  the  southern  Rocky  Moun- 
tain region.  This  enumeration  of  species  does  not  Include  numerous  varieties 
of  oaks,  nor  hybrids,  of  which  a  good  many  have  already  been  described.  Others 
are  likely  to  be  discovered. 

Valley  Oak. 

Qiierctis  lobata  N^. 

DISTINGUISHING    CIIARACTERISTirS. 

Valley  oak,  so  called  because  It  grows  chiefly  In  open  valleys,  is  the  largest 
of  western  oaks.  A  striking  characteristic  is  its  scattered  occurrence.  Massive, 
short-trunked  individuals,  with  enormously  broad,  often  symmetrical,  round- 
toped  crowns,  grow  naturally  far  apart,  forming  picturesque  vistas  through 
their  open  ranks.  The  huge  trunk,  with  grayish,  deeply  furrowed  bark,  gives 
off  very  large,  rough-barked,  arching  limbs  at  from  8  to  25  feet  from  the  ground, 
the  drooping  lower  branches  sometimes  reaching  the  ground.  Occasional  trees 
have  tall,  undivided  trunks,  with  small  spreading  or  drooping  short  branches* 
in  a  narrow,  dome-like  crown ;  generally,  however,  there  Is  not  more  than  a  single 
length  of  clear  saw  timber  In  the  trunks.  Height,  from  60  to  75  feet,  sometimes 
80  or  100  feet,  with  a  diameter  of  from  30  to  40  Inches  or  more.  As  it  straggles 
up  narrow  valleys  into  the  foothills  It  becomes  small,  often  under  30  feet  in 
height  and  1  foot  through.  Mature  leaves  (fig.  123),  shed  In  autumn,  are 
variable  in  size  and  form  on  the  same  tree;  deep  green  and  minutely  hairy 
(star-shaped  hairs)  on  their  top  sides,  lighter  and  minutely  hairy  beneath; 
leaf  stems  also  hairy.  Acorns  (fig.  123),  matured  In  one  season  and  sometimes 
produced  In  very  large  quantities,**  are  also  variable  In  size;  bright  chestnut 
brown  when  ripe.  Wood,  pale  dull  brown,  very  brittle,  firm,  often  cross-grained 
and  diflicult  to  split  or  work.  On  account  of  Its  poor  timber  form  the  trees  are 
rarely  if  ever  cut  for  anything  but  fuel,  for  which,  however,  they  are  much 
used. 

Longevity. — Nothing  Is  known  of  the  extreme  age  attained,  but  It  is  believed 
to  reach  at  least  from  300  to  400  years.  One  tree  21i  inches  In  diameter  showed 
an  age  of  57  years. 

RANGE. 

Wbstbbn  California. — Interior  plains  and  valleys  of  coast  ranges  and  western  foot- 
hills of  Sierras  from  below  mouth  of  Pitt  River  on  upper  Sacramento  River,  at  the  north, 
where  it  grows  from  sea  level  to  2,000  feet,  southward  to  Tejon  Pass,  Tehachapl  Valley, 
Antelope  Valley  (west  end  of  Mojave  Desert),  and  across  southern  coast  mountains; 
here  growing  at  elevation  of  100  to  4,500  feet,  and  reaching  its  southernmost  limits  In- 
Banta  Monica  and  Lamanda  Park  (within  the  city  of  Los  Angeles).  Abundant  in  Sacra- 
mento Valley,  extending  northward  to  Anderson  on  the  river  and  Shasta  (town)  In 
western  foothills  (Shasta  County),  reaching  also  valleys  of  lower  Sierra  foothills.  Both 
sides  Sacramento  River  and  tributaries  in  Tehama,  Olenn,  and  Butte  counties.  Northern 
coast  ranges  noted  in  Stony  Creek  National  Forest  northward  to  Gravelly  Valley  and 
other  streams ;  In  Mendocino  County  northward  to  Round  Valley,  Cahto,  and  Laytons- 

'  In  some  parts  of  the  tree's  range  the  sweet  acorns  are  gathered  and  fed  to  swine  in 
lieu  of  grain. 
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vllle  (headwaters  of  Eel  River,  Mendocino  County)  :  westward  to  Cahto,  Rnssian  River 
Valley  at  Wlllets  and  Ukiah  (Mendocino  County),  and  down  river  Into  Sonoma  County, 
where  west  limits  are  Forest  vllle  (west  edpe  of  redwood  belt),  and  farther  south.  Green 
Valley  and  Camp  Meeker :  southward  to  Ignaclo,  San  Geronlmo  Valley,  and  north  base 


P^iG.  123. — Quercua  lobata. 


Mount  Tamnlpais  (Mnrin  County)  to  Shell  vllle  (Sonoma  Creek,  Sonoma  County).  Lake 
County:  In  south  at  MIddletown.  Coyote,  and  Wennok  Lake  valleys  and  Putah  Creek; 
about  Clear  Luke,  and  Cache  Creek  from  I^wer  Lake  to  Sacramento  Valley  ;  east  side 
of  Clear  Lake  northward  on  shore  to  east  of  Lower  Lake ;  north  side  of  Sulphur  Bank 
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Arm  and  on  Ellem  Island  (east  end  of  Sulphur  Bank  Arm)  ;  west  side  of  Clear  Lake  to 
Lakeport,  Kelseyville,  and  Soda  Bay.  East  of  Clear  Lake  to  North  Fork  of  Cache  Creek 
and  to  head  of  Long  Valley.  Colusa  County:  Common  on  Sacramento  River,  north  and 
south  of  Colusa ;  also  in  west  Colusa  County  In  most  watered  valleys ;  abundant  In 
Cortena  Valley  and  between  Cortena  and  Bear  creeks,  also  throughout  Bear  Creek 
country ;  westward  in  all  valleys  from  Sites  to  Stony  Ford ;  west  of  Stony  Ford,  sparingly, 
to  near  foot  of  Snow  Mountain.  Yolo  County:  Knights  Landing  to  Woodland  and  Davis ; 
throughout  Capay  Valley,  up  Cache  Creek  into  foothills  to  Clear  Lake;  east  side  of 
fiouthern  Pacific  Railroad  between  Yolo  and  Zamora  ;  from  Madison  westward  «n  Cache 
Creek  to  Esparto ;  between  Davisville  and  Swingle  Switch.  Butter  County:  Saeramento 
Biver  and  adjacent  sloughs  between  Colusa  and  MarysvIUe  buttes;  north  of  imttes,  in 
narrow  belt  (1  or  2  miles  wide),  but  east  of  buttes,  reaching  to  MarysvIUe  on  Feather 
BtX'er.  Napa  County:  Throughout  Napa  Valley  to  Calistoga  and  lower  slopes  of  Mount 
St.  Helena.  Butte  County:  East  to  vicinity  of  Chico  and  Durham;  recedes  at  Durham 
toward  the  Sacramento,  reappearing  at  Biggs,  thence  going  southward  in  Sutter  and 
Yuba  counties  to  MarysvIUe  Buttes  and  to  Yuba  and  Feather  rivers ;  Honcut  Crec* 
between  Butte  and  Yuba  counties;  Feather  River  to  beyond  BIdwell  Bar  and  down  river 
nearly  to  its  mouth ;  Yuba  and  other  tributary  rivers  from  Sacramento  to  foothills ; 
noted  at  Dry  Creek  crossing  and  2  miles  east  of  Oregon  House  (between  MarysTille 
and  CamptonvUle).  Placer  County:  Sacramento  Valley  to  a  little  above  Clipper  Gap. 
Sacramento  County:  Sacramento  River,  American  River  (very  abundant),  Cosumnes 
■River,  Deer  Creek,  and  about  Gait.  San  Joaquin  County:  Sacramento  River,  Stockton, 
Lodi,  and  eastward  to  foothills ;  Mokelumne  River  from  Lockeford  to  Wallace.  Eldorado 
County:  Consumnes  River  between  Nashville  and  Plymouth,  and  from  Nashville  to 
Eldorado ;  at  about  2,000  on  ridge  between  North  and  Middle  forks  of  Cosumnes ; 
North  Fork  Cosumnes  River ;  and  Middle  Fork  between  Pleasant  Valley  and  Oleta ; 
also  a  little  west  of  Mount  Orcum ;  near  Smith  Flat  (east  of  Placerville)  ;  Stanislaus 
National  Forest,  at  500  to  about  2,000  feet,  and  near  Green  Valley,  Shingle  Springs, 
Pleasant  Valley,  Calaveras  River  at  Jenny  Llnd,  Bear  Creek  Valley  (west  side  of  Bear 
Mountains),  Garden  Valley,  vicinity  of  Coloma,  Lotus,  Indian  Dlgglns,  Coyoteville, 
West  Point,  Glencoe,  Railroad  Flat,  and  Sheep  Ranch.  Amador  County:  Jackson  and 
Sutter  creeks  and  between  lone  and  Forest  Home ;  Buena  Vista  and  throughout  Jack- 
son Valley  ;  foothills  for  3  or  4  miles  east  of  Jackson ;  and  between  Jackson  and  Ply- 
mouth and  between  Plymouth  and  Oleta ;  Deadmans  and  Dry  creeks,  at  point  about  3 
miles  southeast  of  Oleta,  and  midway  between  Volcano  and  Pine  Grove;  reservoir  4i 
miles  west  of  Pine  Grove.  Calaveras  County:  West  part,  particularly  on  Mokelumne 
River;  on  flat  2  miles  east  of  Valley  Springs  (road  to  San  Andreas),  and  between  latter 
and  Mountain  Ranch;  also  near  Wlggln's  sawmill  (between  Mountain  Ranch  and  Rail- 
road Flat)  ;  common  on  Mokelumne  River  below  Mokelumne  Hill,  and  between  latter 
and  West  Point ;  lower  edge  of  western  yellow-pine  belt  below  canyon  of  South  Fork 
Mokelumne  River.  Tuolumne  County:  West  part  and  on  lower  Stanislaus  River  and 
between  Sonora  and  Murpheys ;  east  of  Sonora  to  SoulsbyvIIle  and  Carters ;  Big  Creek 
1  northeast  of  Groveland),  and  eastward  several  miles;  also  on  Deer  Flat  (north  of  Big 
Oak  Flat).  Mariposa  County:  Eastward  from  Mariposa  3  or  4  miles  in  lower  edge  of 
western  yellow  pine  (3,000  feet)  ;  on  a  branch  Chowchllla  Creek  (below  Chowchllla 
Hill).  Merced  County:  Merced  River  above  and  below  Falls  and  between  latter  and 
Snelling.  Madera  County:  Cold  Springs  to  Miami  Sawmill  and  southward  over  Crane 
Valley,  at  Fresno  Flats,  about  North  Fork  (town),  between  Raymond  and  Wawona 
occurring  up  to  Wassama  Valley  at  Ahwahnee,  also  In  Chowchllla  Canyon ;  between 
Wassama  and  Fresno  Flat,  and  from  latter  to  Coarse  Gold  Gulch  ;  between  O'Nell  and  • 
North  Fork.  Fresno  and  King  counties:  San  Joaquin  River  Canyon  In  most  gulches 
and  basins;  Toll  House  (1,900  feet)  ;  north  of  Kings  River  In  Burrough  and  Watts 
valleys  and  on  Sycamore  Creek ;  south  of  Kings  River,  in  Squaw  Valley  and  Mill  Creek 
Valley,  where  it  goes  beyond  Dunlap ;  Mill  Creek  to  Badger  and  Eshom  Valley;  Kings 
River,  site  of  old  Kingston,  a  few  miles  north  of  Tulare  Lake  (Kings  County)  ;  (south- 
ward on  Kings  River  to  within  about  2  miles  of  Hanford  and  to  a  point  about  ^-^nlles 
north  of  Lemoore ;  between  Armona  and  Hardwick  belt  on  Kings  River  goes  southward 
about  5  miles  and  northward  about  3  miles,  being  7  or  8  miles  wide;  northward  near 
Cando  Switch  and  at  LIllls.  Tulare  County:  Vicinity  of  VIsalla  and  to  Venice  Hills; 
from  region  of  VIsalia  toward  Tulare  Lake  as  far  as  Waukeena  (20  miles)  ;  eastward  to 
near  Exeter  and  into  foothills  as  on  the  Kaweah  River  and  road  to  Aukland,  going  well 
into  mountains ;  about  "  Lemoncove "  and  up  Kaweah  River  to  beyond  "  Redstone," 
and  to  Whitney  Power  and  Light  Company's  plant  (East  Fork  Kaweah  River),  and 
probably  to  within  2  miles  of  west  boundary  of  Sequoia  National  Park.  Abundant  in 
southern  Coast  Range  valleys.  Alameda  and  Contra  Costa  counties:  Pleasanton  Valley 
and  northward  to  San  Ramon  and  Walnut  Creek;  eastward  to  Mount  Diablo  (in  canyons, 
on  both  sides,  cutting  the  basal  slopes)  ;  east  side  of  Mount  Diablo,  on  Marsh  Creek, 
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almost  to  Brentwood.  Santa  Clara  County:  Santa  Clara  Valley  southward  to  Gllroy ; 
also  on  lower  slopes  of  Mount  Hamilton.  San  Mateo  and  Santa  Cruz  counties:  Between 
south  end  of  San  Francisco  Bay  and  base  of  the  Santa  Cruz  Mountains ;  east  bnae  of 
hlll»  west  of  Palo  Alto  and  southward.  San  Benito  County:  San  Juan  Valley,  particu- 
larly borders  and  foot  of  surrounding  hills ;  common  in  San  Benito  and  Bear  valleys 
from  San  Benito  southward ;  also  in  Dry  Lalce  Valley.  Monterey  County:  Not  in  Monte- 
rey region  nor  on  coast ;  nor  in  lower  part  of  Salinas  Valley  below  Kings  City,  and  prob- 
ably not  for  some  miles  above  Kings  City,  but  common  in  hot  interior  valleys ;  Santa 
Lucia  Mountains  (Monterey  National  Forest),  at  500  to  nearly  5,000  feet  elevation  on 
watersheds  of  Sur,  Carmelo,  Arroyo  Seco,  San  Antonio,  and  Nacimiento  rivers;  noted  in 
upper  part  Arroyo  Seco  and  Reverse  Canyon :  also  on  Mllpitas  Creek  from  foot  of  Santa 
Lucia  Peak  southward  to  old  San  Antonio  Mission  and  Jolon ;  thence  to  Dani  Ranch ; 
San  Luis  Obispo  National  Forest,  at  400  to  2.500  feet  in  Carriso,  Salinas,  Santa  Mar- 
garita, San  Luis,  Arroyo  Grande,  and  Huasna  river  basins ;  not  on  dry  Tulare  Plains 
to  east  in  San  Joaquin  Valley,  except  in  protected  localities,  where  it  ascends  a  few 
Sierra  foothill  streams  to  3,250  feet ;  on  basal  slopes  of  Bear  Mountain  and  eastward 
to  Callente ;  from  Callente  to  Tehachapi  Valley ;  west  end  of  Tehachapi  Valley ;  about 
the  borders  of  Cummlngs  Valley  (west  of  Tehachapi),  and  thence  northwestward  down 
mountains  to  plain ;  at  Tejon  Ranch  and  along  Tejon  Creek ;  In  Cailada  de  las  Uvas  from 
Libre  Ranch  to  Fort  Tejon  (elevation,  3,173  feet)  and  to  Castac  Lake;  also  in  Antelope 
Valley  (east  of  Tehachapi  Mountains),  the  west  end  of  Mohave  Desert.  One  of  the 
most  important  oaks  in  Santa  Barbara  Mountains  at  100  to  4,500  feet,  but  only  in  Santa 
Maria,  Santa  Ynez,  Newhall,  and  Elizabeth  river  valleys  and  in  OJai  Valley ;  vicinity  of 
Los  Angeles,  in  Chatsworth  Park,  and  at  San  Fernando ;  on  Santa  Rosa  and  Santa  Cruz 
islands. 

OCCURRENCE. 

In  low  valleys  (both  narrow  and  broad)  and  rolling  low  plateaus;  in  fresh,  rich, 
loamy  soil,  or,  less  commonly,  In  dry,  gravelly  soil. 

In  pure,  very  open  (often  distantly  scattered)  stands;  largest  In  deep  alluvial  soils. 
On  borders  of  valleys  with  blue  oak. 

Climatic  Conditions. — Similar  to  those  of  California  live  oak,  but  under  less  Imme- 
diate influence  of  sea. 

Tolerance. — Endures  considerable  shade  In  youth,  and  shows  tolerant  qualities  when 
old,  but  essentially  light  needing. 

Reproduction. — Very  prolific  seeder  at  intervals  of  about  two  years.  Reproduction 
exceedingly  scanty,  due  probably  to  the  fact  that  trees  grow  on  grass-covered,  pastured, 
or  wheat  land,  the  surface  of  which  is  rarely  broken  where  the  mast  falls.  Seed  germi- 
nates readily  when  well  covered  in  fresh  litter  or  soil,  but  It  is  seldom  so  covered  by 
natural  means. 

Brewer  Oak. 

Quercus  hreiceri  Engelmann. 

DISTINGUISHIN(}    CHARACTERISTICS. 

Brewer  oak,  generally  called  "shin  oak"  because  of  its  low,  shrubby  form, 
is  rarely,  If  ever,  a  tree,  but  forms  dense,  continuous  thickets,  in  which  its 
slender  stems  are  usually  from  4  to  8  feet  high  (or,  in  sijecially  favorable  sites, 
from  12  to  18  feet  high)  and  from  2  to  4  inches  In  diameter.  The  bark  is 
scaly  and  dull  gray.  Season's  twigs,  ijale  reddish-brown  to  reddish-yellow,  are 
minutely  hairy.  Mature  leaves  (fig.  124),  shed  in  autumn,  are  deep,  shiny 
green  and  roughish  with  very  minute  (star-shaped)  hairs  on  their  top  sides: 
lighter  green  and  minutely  woolly  beneath;  varying  in  length  from  about  li 
to  3i  inches. 

Of  no  commercial  use,  but  important  as  an  effective  cover  for  rocky  slopes, 
its  network  of  creeping  roots,  from  which  its  sucker-like  stems  originate, 
making  irresistible  barriers  to  run-off  waters. 

RANGE. 

Califobnxa. — West  slopes  of  Sierras,  at  about  lower  edge  of  yellow  pine  growth,  from 
northern  border  of  State  southward  to  upper  Kaweah  River  basins  in  Tulare  County, 
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and  westward,  at  north,  to  southern  Trinity  Mountains,  here  occurring  on  Canyon 
Creek.  Forms  extensive  thickets  on  upper  San  Joaquin  River  at  alwut  6,000  feet,  and 
to  some  extent  also  in  Kaweah  River  valleys. 


Fig.  124. — Quercua  hreiceri. 

OCCUBBENCE. 

Mountain  slopes  in  dry  gravelly  and  rocky  soils.  In  extensive  pure  growth,  or  in 
small  patches  interspersed  among  low  chaparral  brush,  scrubby  Kellogg  oak,  Fremontla, 
etc.     Peculiarly  even-aged  stands  of  great  density  occur  at  north. 
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Climatic  Conditions. — Similar  to  those  in  range  of  western  yellow  pine. 

Tolerance. — Slender,  clean  stems  indicate  decided  intolerance  of  shade ;  small  crowns 
always  In  full  light.     Seedlings  endure  slight  shade.    Seeding  habits  undetermined. 

Reproduction. — ^A  prolific,  but  apparently  an  irregular  seeder.  Reproduced  exten- 
sively from  root  sprouts. 

Oarry  Oak. 

Qvercus  garryana  Hooker. 

DISTINGUISHING  CHARACTERISTICS. 

Next  to  valley  oak,  Garry  oak,  known  most  commonly  as  "  white  oak,"  is  the 
largest  oak  in  the  Pacific  coast  region.  Occasionally  from  75  to  90  feet  high,  bnt 
usiially  from  50  to  GO  feet  higfi  and  from  18  to  30  inches  in  diameter,  with  a 
short,  clear  trunk  and  a  broad,  round-toi)i)etl  crown;  the  large  limbs  tend  up- 
ward ;  the  lower  ones,  however,  stand  out  straight  and  the  sprays  droop  some- 
what. On  high  mountain  sloi^es  it  is  a  small,  shrubby  tree  and  on  exposed  situa- 
tions along  the  seacoast  a  very  low  shrub.  The  liglit  grayish-brown  bark  of 
large  trunks  has  wide  ridges  and  shallow,  narrow  furrows.  Year-old  twigs  are 
conspicuously  hairy — very  much  so  when  young — while  the  large  buds,  from 
three-eighths  to  one-half  inch  long,  are  thickly  coated  with  pale  rust-colored  hairs. 
Mature  leaves  (fig.  125),  shed  in  autumn,  are  thick  and  somewhat  leathery, 
very  deep,  shiny  green  and  smooth  on  their  top  sides,  and  pale  green  and  usu- 
ally decidedly  hairy,  but  sometimes  only  very  slightly  so,  beneath;  leaf  stems 
hairy.  Leaves  of  some  small  tree  or  shrubby  forms  are  thinner  than  those  of 
large  trees,  but  their  twigs  and  buds  are  the  same.  Leaves  range  from  3^  to  (U 
inches  in  length.  Acorns  (fig.  125),  sweet;  matured  In  one  season.  Wood  pale 
yellowish  brown,  hard,  fine-grained,  strong,  rather  tough,  and  durable.  Similar 
in  quality  to  that  of  eastern  white  oaks.  Young  oi>en-grown  trees  supply  ex- 
ceedingly tough,  stiff  wood,  suitable  for  wagon  tongues  and  other  similar  pur- 
poses; larger  trees  yield  wood  suitable  for  the  same  purposes  as  those  for 
which  standard  grades  of  white  oak  are  employed.  Garry  oak  is  the  only 
timber  oak  of  the  northwest  coast  country,  and  for  this  reason  it  deserves  the 
forester's  careful  attention. 

Longevity. — Little  is  known  of  the  age  limits,  but  it  is  undoubtedly  a  long- 
lived  tree,  probably  attaining  an  age  of  from  250  to  350  years  or  more.  Two 
trees,  respectively  19i  and  27  inches  through  (inside  of  bark),  were  183  and  251 
years  old. 

BANGE. 

Valleys  and  dry,  gravelly  slopM  and  table  lands  from  Vancouver  Island  southward 
through  western  Washington  and  Oregon  Into  coast  ranges  of  northern  and  central  Cali- 
fornia ;  generally  at  elevations  from  near  sea-level  to  3,000  or  4,000  feet. 

British  Columbia. — Only  on  southeastern  coast  of  Vancouver  Island,  where  It  Is  larg<^ 
but  rare  and  local.  From  Straits  of  Fuca,  at  some  distance  west  of  Victoria,  northward 
over  about  one-fourth  of  east  coast  to  Nanaimo,  extending  inward  about  30  miles ;  on 
islands  of  Gulf  of  Georgia ;  an  isolated  grove  on  northwest  end  of  Vancouver  Island,  on 
Quatsino  Sound,  and  another  on  Fraser  River  (mainland)  li  miles  above  Yale.  Described 
originally  from  plains  around  Vancouver,  on  mainland,  but  not  seen  there  since. 

Washington. — Occasional  slopes  and  prairies,  in  Puget  Sound  and  Columbia  River 
basins,  also  ascending  west  slope  of  Cascades  to  considerable  elevations  and  extending  to 
east  slope  in  the  Columbia  and  Yakima  River  valleys ;  generally  below  3,800  feet. 
Locally  noted  as  follows:  Islands  of  Puget  Sound:  Falrhaven  (Whatcom  County)  ;  vicin- 
ity of  Seattle;  Steilacoom,  and  Roy  (south  end  of  Puget  Sound,  Pierce  County),  and 
farther  south  at  Wlnlock  (Lewis  County)  ;  Satsop  (Chehalis  County)  ;  west  base  of 
Mount  Rainier ;  near  Mount  Adams ;  Columbia  River  Valley  eastward  to  The  Dalles : 
White  Salmon  and  Bingen  (southwest  Klickitat  County)  ;  Tamplco  (central  western 
Yakima  County)  ;  Klickitat  River  near  Ilellroaring  Canyon. 
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OsBOON. — Chiefly  Willamette  River  Valley  (western  Oregon),  ascending  west  slope  of 
Cascades  sometimes  to  an  elevation  of  about  3,000  feet  and  Into  lower  yellow  pine 
growth ;  on  east  slopes  of  Cascades  at  north  and  lower  Siskiyous  at  the  south.  Not 
detected  on  sea  side  of  coast  ranges.  Locally  noted  as  follows :  Beaverton,  on  Columbia 
River,  and  at  mouth  of  Willamette  River ;  Willamette  bottoms  near  Portland ;  vicinity  of 
Hood  River;  northeast  and  east  slopes  of  Mount  Hood  (in  T.  1  S.,  R.  10  E.,  and  T.  3  S. 
R.  11  E.)»  here  occurring  on  Tygh  River  Valley;  head  of  the  Willamette  (T.  20  S.,  R.  2 


Fig.   125. — Quercus  garryatia. 


E.,  and  T.  21  S.,  R.  3  E.)  ;  throughout  Rogue  Ulver  Basin,  north  slopes  of  Siskiyous,  and 
at  Waldo  in  western  Siskiyous. 

Califobnia. — Northwest  part,  generally  up  to  lower  edge  of  yellow  pine  growth  at  3,000 
or  4,000  feet;  westward  to  inland  slope  of  seaward  range,  and  probably  not  as  far  east- 
ward as  Mount  Shasta  (but  reported  in  Lussen  Peak  National  Forest)  ;  in  Trinity 
National  Forest,  eastward  to  point  lx»tween  Lewiston  and  Weaverville,  just  west  of  Sac- 
ramento Valley  ;  extends  southward  In  const  ranges  sparingly  to  Sonoma  County — possibly 
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to  Marin  County,  and  south  of  San  Francisco  to  Santa  Cruz  Mountains.  Locally  noted 
on  most  south  slopes  and  valleys  of  Trinity  National  Forest,  such  as  Grouse  Creek,  on 
Humboldt  Trail,  near  South  Fork  Mountain,  at  2,600  feet.  Rattlesnake  Basin,  at  3,800 
feet,  and  creek  bottom  near  Friends  Ranch,  at  3,700. 

OCCURRENCE. 

In  alluTial  high  bottoms,  yalleys,  prairies ;  less  commonly  on  dry  hill  and  (north) 
mountain  slopes.  In  deep,  fresh,  humous  soils  (largest  in  west  Washington  and  Oregon), 
and  also  in  dry,  gravelly  or  rocky  soils  (small  or  scrubby).  Occurs  only  in  open  mixture ; 
usually  with  Kellogg  oak  and  Douglas  fir,  but  also  with  madrolSa,  western  yellow  pine, 
and  Oregon  ash. 

Climatic  Conditions. — Similar  to  those  of  Douglas  fir. 

Tolerance. — Endures  slight  shade  in  youth. 

Reproduction. — Prolific  periodic  seeder  (about  every  two  years).  Seedlings  rather 
scarce,  most  frequent  on  moist  humous  soil  and  litter ;  uubroken,  grassy  surfaces  where 
seed  trees  often  grow  are  unfavorable  for  reproduction. 

Sadler  Oak. 

Quercus  aadleriana  R.  Brown  Campst. 

DISTINGUISHING  CHARACTrERISTICS. 

Sadler  oak — ^named  in  honor  of  a  Scottish  botanist — has  no  common  name  ex- 
cept' "  scrub  oak."  Though  It  is  only  a  shrub  under  6  feet  In  height,  it  Is  included 
here  because  of  its  value  as  a  slope  cover.  It  produces  extensive  dense  thickets 
on  high,  dry  slopes  between  about  4,(X)0  and  9,(X)0  feet  elevation.  The  very  dis- 
tinct form  of  its  leaves  (fig.  126),  which  are  thick,  deep  yellow-green,  smooth, 
and  shiny  on  their  upper  surfaces,  and  white,  smooth;  or  slightly  hairy  beneath, 
readily  distinguish  it  from  any  other  associated  oaks.  The  leaves,  though  not 
strictly  evergreen,  remain  on  the  branches  until  the  next  season's  foliage  is 
produced.    Acorns  are  matured  in  one  season. 

RANGE. 

Coast  and  Siskiyou  mountains  of  southwestern  Oregon  and  northwestern  California. 
Oregon. — On   top  of  coast  mountains  along  old  Wimer  road;  top  of  Sisklyous  near 
Happy  Camp  Trail. 

CALiroBNiA. — Crescent  City  Trail,  Del  Norte  County,  near  Oregon  line. 

OCCUBBENCE. 

Mountain  slopes  in  dry,  rocky  and  gravelly  soil.     In  extensive  thickets  of  pure  growth. 

Blue  Oak. 
Quercus  douglasii  Hooker  and  Amott. 
DISTINGUISHING   CHARACTERISTICS. 

Appropriately  called  blue  oak  on  account  of  the  blue-green  color  of  its  foliage, 
but  known  locally  also  as  "  white  oak,"  from  its  light,  ashy-gray  bark.  Trunks 
exposed  to  the  sun  are  especially  light  colored,  sometimes  even  whitish,  but  are 
considerably  darker  gray  in  sheltered  situations. 

Usually  small  or  medium  sized,  from  30  to  40  feet  high  and  from  10  to  15 

Inches  in  diameter;  exceptionally,  from  60  to  75  feet  in  height  and^  feet  in 

diameter ;  larger  trees  occur,  but  very  rarely.    The  rather  thin,  narrowly  ridged 

bark  flakes  off  easily.     The  smooth-looking  trunks  are  short  and  clear  of  branches 
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for  about  10  to  20  feet ;  tbey  are  invariably  leaning  or  bent,  and  give  off  short, 
thicli.  horizontal,  contorted  limbs,  which  form  a  compact,  flattish,  dome-like 
crown.    Year-old  twigs  are  exceedingly  brittle,  dull  gray  to  reddish  brown,  and 


Fig.  120. — Qucrcus  sadlcrinnc. 


more  or  less  miuutely  hairy.  Mature  leaves  (figs.  127.  12S),  extremely  variable 
in  size  and  form ;  their  upper  sides  conspicuously  tinged  light  blue,  with  minute, 
sparse,  star-shaped  hairs;  beneath  pale  bluish  or  yellowish  green,  with  ver3f 
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fine  soft  hairs;  midvelns  and  their  branches  also  with  very  fine  soft  hairs. 
They  are  shed  gradually  late  In  autumn.  Acorns  (flg.  128),  deep  chestnut 
brown  when  ripe  and  exceedingly  variable  in  form,  are  matured  in  one  season. 


Fig.    127. — QucrvuH  douglasii. 


Wood,  darls  mottled  brown,  very  dense,  heavy,  stiff,  and  brittle,  very  cross- 
grained  and  difficult  to  split;  sapw||)d,  uncommonly  thick.  Large  trunks  are 
often  unsound.  It  is  imfit  for  any  ordinary  commercial  use,  but  is  good  for  fuel, 
for  which  It  is  extensiyely  used. 
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Longevity. — Very  little  is  kuowu  of  the  age  attained.  Believed  to  be  long- 
lived.  Trees  from  14  to  20  inches  in  diameter  are  from  175  to  280  years  old. 
Owing  to  the  decayed  heart  of  large  trees  it  is  exceedingly  difficult  to  determine 
their  age. 


Fig.  128. — Quervue  douyluaii. 
RANGE. 

California. — Foothills  of  coast  ranges  and  west  slope  of  Sierras  from  Mendocino 
County  and  mountains  south  of  Mount  Shasta  southward  to  Santa  Ynes  and  Tehachapl 
mountains  and  to  borders  of  Mohave  Desert.  In  coast  ranges,  common  on  lower  foot- 
hills of  Inner  mountains  and  rare  In  valleys;  extends  westward  and  northward  to  east 
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slopes  of  seaward  rtLUKe  at  TJkiah  on  Russian  RIyer,  becoming  very  abundant  south  of 
San  Francisco  Bay.  Common  In  Trinity  and  Shasta  National  Forests  at  500  to  2,000  feet 
elevation,  on  foothills  south  of  Pitt  River,  on  lower  Sacramento,  McCloud,  and  Trinity 
rivers,  extending  eastward  In  Trinity  National  Forest  from  beyond  Shasta  (town)  to 
point  Just  west  of  Redding,  occurring  also  at  point  18  miles  northeast  of  Redding. 
Abundant  in  Stony  Creek  National  Forest  in  coast  ranges  on  lowest  hills  of  east  slope. 
In  Santa  Lucia  Mountains,  mainly  on  east  slopes  In  Carmelo,  Arroyo  Seco,  San  Antonio, 
and  Naclmlento  river  basins  at  250  to  3.000  feet.  San  Luis  Obispo  National  Forest, 
generally  distributed  in  Carriso,  Salinas,  Santa  Margarita,  San  Luis,  Arroyo  Grande, 
and  Huasna  river  watersheds  at  1,000  to  2,500  feet.  Santa  Barbara  Rational  Forest, 
only  In  northwestern  part ;  in  Santa  Maria  and  Santa  Ynez  river  basins,  where  It  grows 
at  elevations  of  550  to  4,000  feet.  Elsewhere  in  southern  coast  ranges,  limited  to 
borders  of  Mohave  desert  on  north  slopes  of  northern  Sierra  Llebre  Mountains  and  In 
San  Fernando  Valley  at  Enclno  (southern  part  of  San  Gabriel  National  Forest),  the 
southern  limit.  On  west  slope  of  Sierras  it  occurs  very  generally  and  abundantly  in 
foothills  at  500  to  3,000  feet,  southward  throughout  that  side  into-  valleys  of  Tehachapi 
Mountains ;  common,  at  north,  In  lessen  Peak  and  Plumas  National  Forests  up  to  2,000 
feet.  Abundant  In  Stanislaus  National  Forest  on  lowest  hills  between  300  and  1,500 
feet,  as  It  Is  also,  up  to  about  1,000  feet,  in  the  Sierra  National  Forest. 

OCCURRENCE. 

On  low  foothills  and  their  valleys;  in  dry,  loamy,  gravelly,  and  rocky  soils.  Forms 
extensive,  peculiarly  open,  pure  stands,  and  grows  with  WIslIzenus  oak,  California 
white  and  live  oaks,  and  Sabine  pine. 

Climatic  Conditions. — Similar  to  those  of  Sabine  pine. 

TOLERANCB. — Very  Intolerant  of  shade. 

Reproduction. — Prolific  periodic  seeder.  Seedlings  scarce  in  ground  usually  grazed  or 
cultivated,  where  much  seed  is  destroyed  or  has  little  chance  of  germination ;  rather 
abundant  elsewhere. 

Alvord  Oak. 

Quercus  alvordiana  <»  Eastwood. 

DISTINGUISHING    CHARACTERISTICS. 

So  little  is  known  now  of  the  newly  found  Alvord  oak  that  it  is  Impossible  to 
give  an  adequate  account  of  its-  characters.* 

Said  to  be  a  "  small  tree  or  shrub  "  with  "  small,  brittle,  and  easily  falling 
dentate  [ toothed  1  leaves,"  from  the  texture  of  which  it  is  assigned  to  the  white- 
oak  group.  The  acorn  is  smooth,  except  the  minutely  scaly  cup,  which  has 
very  fine,  close,  whitish  down.  Nothing  is  known  of  the  height,  the  form  of 
trunk  or  crown,  the  wood,  or  other  characters.  It  appears  to  be  closely  related 
to  Q.  dumosa,  one  form  of  which  it  resembles  In  its  leaves  and  acorns.  Careful 
field  study  of  this  oak  Is  required  to  establish  Its  characters. 

RANGE. 

Southern  California.  Described  as  occurring  on  '*  hills  near  the  desert,"  and  further 
as  an  **  oak  in  the  mountains  connecting  the  Coast  Range  with  the  Sierra  Nevada  at 
the  southern  end  of  the  San  Joaquin  Valley  bordering  the  desert.'* 

XUigelmann  Oak. 

Quercus  engelmanni  Greene. 

DISTINGUISHING   CHARACTERISTICS. 

Engelmann  oak  Is  a  little-known  tree,  called  "  evergreen  white  oak  "  on  account 
of  Its  partly  evergreen  leaves,  which  remain  on  the  trees  from  one  spring  to  the 

•  Named  in  honor  of  William  Alvord,  former  president  of  the  California  Academy  of 
Sciences. 

*  Herbarium  specimens,  kindly  sent  by  Miss  Eastwood  from  a  meager  supply,  are 
InsufBcIent  for  an  illustration. 
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next  and  begin  to  fall  when  the  new  leaves  are  being  formed.  It  is  not  strictly 
evergreen.  Its  general  aspect  is  that  of  a  white  oak  with  deeply  furrowed, 
widely  ridged,  pale  grayish-brown  bark,  and  a  big,  irregular,  dense,  rounded 


Fio.  120. — Qucrcus  engclmanni ;  young  Hhoot  leaves. 

crown.  It  is  from  4()  to  50  feet  high  (occasionally  somewhat  taller),  and  from 
20  to  :^  inches  in  diameter.  The  large  limbs  stand  out  almost  horizontally 
above  a  short,  clear  trunk.    Twigs  of  the  first  season  are  reddish-brown  and 
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coated  with  very  minute,  short  hairs,  which  later  disappear.  Mature  leaves 
(fig.  130),  very  distinctive,  are  thicic,  very  deep  blue-green,  and  either  smooth 
or  with  a  few  star-shaped  hairs  on  their  top  sides;    under  surfaces  and  leaf 


FiQ.  1.30. — Quereus  engelmanni. 

stems  light  yellowish-green,  and  more  or  less  coated  with  tawny  minute  hairs 
(which  are  sometimes  practically  absent,  however)  ;  exceedingly  variable  in 
form  and  size,  larger  leaves  occurring  on  vigorous  shoots   (flg.  129).     Acorns 
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are  matured  in  one  season,  and  when  rijie  are  dark  to  light  chestnut-brown; 
cups  externally  clear  red-brown  and  minutely  hairy;  their  scales,  especially 
those  at  the  bottom,  having  a  thick,  ridge-like  projection  on  the  back  and  sharp, 
hairy  points. 

Wood  very  dark  brown,  exceedingly  heavy,  dense,  stiff,  and  brittle;  green 
wood  checks  and  wan^s  badly  when  exjKJsed.  It  has  nothing  to  recommend  it 
for  commercial  purposes,  but  locally  it  is  likely  to  be  of  some  importance  for 
fuel,  of  which  it  furnishes  a  good  quality.  It  is  a  useful  desert  species,  and 
owing  to  the  limited  number  of  trees  and  their  restricted  range,  attention  should 
be  given  to  its  reproduction  and  extension. 

Longevity. — Not  fully  determined.  Judged  to  be  moderately  long-liveci.  One 
tree  14^  inches  (inside  of  bark)  showed  an  age  of  only  38  years.  This  indicates 
rapid  growth  for  a  desert  oak. 

RANGE. 

Southern  California  and  northern  Lower  California. 

California. — Low  hills  in  coast  regions  of  southern  part  from  Sierra  Madre,  where  It 
extends  from  Altadena  to  Glendora,  southward  in  a  belt  about  50  miles  wide,  beginning 
15  to  20  miles  from  sea,  to  mesa  east  of  San  Diego.  Forms  about  one-third  of  the 
stand  in  Palomur  Mountains  and  is  second  in  abundance  to  Quercua  calif omica.  Rare 
in  Cuyamaca  Mountains.  At  Mexican  line  extends  from  Campo  to  Tecate  Mountain,  27 
miles  from  coast. 

Lower  California. — Extends  only  a  short  distance  from  north  boundary. 

OCCURRENCE. 

Low  hill  slopes  and  dry,  rolling  mesas,  in  loamy  sand  and  gravel  soils.  Forms  small 
groups  and  open  pure  patches,  but  usually  in  mixture  with  California  live  oak.  Climatic 
conditions,  siivical  characteristics,  and  reproduction  undetermined. 

California  Scrub  Oak. 

Quercus  dumosa  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 

With  the  possible  exception  of  the  polymorphous  Quercus  vndulata,  of  Rocky 
Mountain  range,  California  scrub  oak  unquestionably  varies  more  than  all 
other  oaks  in  the  form  and  size  of  Its  leaves  and  acorns.  No  sort  of  satisfactory 
harmony  can  be  established  between  the  perplexing  phases  of  its  development, 
and  one  is  likely  to  be  hopelessly  confused  without  a  most  comprehensive  field 
study  of  the  bushes  and  small  trees  belonging  to  this  species.  At  least  3  species 
and  as  many  varieties  have  been  singled  out,  but  the  distinctions  between  them 
are  hopelessly  confused  by  the  occasional  occurrence  of  their  various  types  of 
leaf  and  fruit  on  the  branches  of  a  single  individual.  Unless  the  observer  has 
a  comprehensive  view  of  all  the  points  that  seem  to  compel  the  uniting  of 
these  diverging  forms  into  one  variable  species,  and  one  fairly  constant  sub- 
species, this  reduction  may  seem  hardly  proper. 

It  is  known  as  "  scrub  oak,"  for  it  occurs  in  the  main,  singly  or  massed  in 
low  thickets,  with  the  fine,  exceedingly  stiff  twigs  and  branches  closely  mingled. 
The  California  coast  island  rei)re8entatives  grown  in  sheltered  places  are  from 
20  to  25  feet  high  and  from  8  to  12  or  more  inches  in  diameter,  with  scaly  brown 
bark;  while  the  bark  of  the  scrub  forms  is  scaly  and  light  ashy-gray.  The 
twigs,  so  rigid  as  to  seem  thorny  to  one  penetrating  a  thicket,  are  branched  at 
very  abrupt  angles.  No  adequate  statement  can  be  made  of  the  size  or  form 
characters  of  the  leaves  and  acorns,  types  of  which  are  figured  as  fully  as  pos- 
sible in  fig.  131. 
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The  best  marked  variety  Is  Qiiercus  dumosa  revoluta  Sargent,  to  be  looked 
for  especially  In  the  northern  and  southern  range  of  the  sjiecies.  It  is  distin- 
guished by  its  strongly  rolled  or  curled  leaves,  more  or  less  coated  with  whitish 
hairs,  and  with  prickly  borders;  the  curled  edges  are  turned  toward  the  under 
surface  of  the  leaf.    Leaves  of  a  season's  growth  adhere  to  the  branches  until 


PiQ.    131. — Qvercua   dujnosa. 

the  succeeding  spring,  and  begin  to  fall  as  the  new  leaves  are  formed.    Acorns 
are  matured  in  one  season. 

Wood  light  brown,  hard,  brittle ;  of  no  commercial  use.  The  species  useful  only 
in  assisting,  with  other  desert  hill  shrubs  and  small  trees,  in  forming  a  protective 
cover  on  the  too  scantily  clothed  dry  slopes.    Its  strong  roots  go  deep  into  rocky 
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crevices  and  send  up  sprouts  year  after  year,  provided  that* the  thin  stems  are 
not  too  severely  burned. 

Longevity. — Not  fully  determined.  A  single  stem  4^  inches  through  shows  an 
age  of  20  years. 

RANGE. 

Central  California  to  Lower  California.  Chaparral  belt  of  foothills  from  central 
Sierras  and  of  coast  ranges  In  Mendocino  County  and  Trinity  Mountains,  southward  to 
northern  I^ower  California ;  also  on  Islands  off  southern  California,  here,  only,  becoming 
a  tree  of  any  considerable  size. 

California. — Common  scrub  oak  of  southern  coast  ranges,  the  type  definitely  known 
northward  on  seaward  mountains  only  to  San  Mateo  County,  and  on  Mount  Hamilton 
range  to  southern  Alameda  County ;  eastward  in  southern  California  to  desert  slopes  of 
San  Gabriel,  San  Bernardino,  San  Jacinto,  and  Cuyamaca  mountains.  Common  In  Santa 
Lucia  and  San  Luis  Obispo  mountains  between  1,000  and  4,000  feet  elevation,  in  Sur, 
Carmelo,  Arroyo  Seco,  San  Antonio,  Nacimiento,  Carriso,  Salinas,  Santa  Margarita, 
San  Luis,  Arroyo  Grande,  and  Huasna  river  basins.  In  central  Sierras  the  species  is 
often  more  common  than  its  variety  reroluta.  Locally  noted  In  Butte  Cqjinty  on  foot- 
hills along  Chlco-Sterling  Road;  foothills  on  Sweetwater  Creek  (Eldorado  County)  ;  in 
Stanislaus  National  Forest,  forming  small  thickets  near  bottoms  of  canyons  at  2..'50O 
to  3,000  feet,  on  headwaters  of  Esperanza  Creek  (tributary  North  Fork  Calaveras  River), 
and  on  San  Antonio  and  Indian  Creek  (tributaries  of  South  Fork  of  latter  river)  :  also 
at  Sherlock  and  West  Point.  In  Sierra  National  Forest,  reported  on  canyon  sides  of 
East  Fork  of  Tule  River,  below  Nelson's  ranch,  at  about  5,500  feet  elevation  and  on 
iireenhorn  Mountains  up  to  5.000  feet.  Very  abundant  in  southern  mountains.  Its 
lowest  altitude  in  Santa  Barbara  National  Forest  is  1,400  feet,  while  it  goes  up  to  5,00<> 
and  sometimes  7,000  feet ;  In  watersheds  of  Santa  Maria,  Santa  Ynez,  Santa  Barbara, 
Matilija,  Pim-Sespe,  Newhall,  and  Elizabeth  rivers.  In  San  Gabriel  Mountains,  on  south 
and  north  slopes  facing?  desert,  growing  on  foothills  south  of  Antelope  Valley  (western 
extremity  of  Mojave  Desert),  and  on  Liebre  ranch ;  abundant  on  both  sides  of  Cajon  Pass, 
and  farther  west,  at  west  end  of  Antelope  Valley,  common  on  hillsides  facing  desert ; 
thence  southward  through  CaAada  de  las  TTvas.  In  San  Bernardino  Mountains  east- 
ward to  canyons  facing  desert.  Al)undant  in  chaparral  belt  of  San  Jacinto  National 
Forest  up  to  5,000  feet  on  mountain  sides,  and  often  among  pines  at  higher  elevations 
on  south  side.  On  Santa  Ana  Mountains,  nearer  coast,  in  scrub  growth  on  tops  of  range 
at  1,600  feet.  Occurs  In  San  Diego  County  on  mountains  from  near  sea  (Temecula 
Canyon,  near  San  Diego,  and  near  mouth  of  Tia  Juana  River,  on  Mexican  boundary) 
eastward  to  Coast  Range;  here,  in  Palomar,  Balkan,  and  Cuyamaca  mountains,  reaching 
east  slopes ;  on  Mexican  boundary,  down  to  about  2,543  feet  on  east  slope,  at  Wagon  Pass, 
going  to  about  4,000  feet,  and  at  Jucumba  Hot  Springs  down  to  2,822  feet  elevation. 

The  form «  in  Santa  Cruz  and  Santa  Rosa  islands,  off  the  southern  mainland  coast, 
usually  with  rather  large  lobed  leaves,  is  exceptional  in  representing  the  principal  tree 
growth  of  this  species.  Its  size  and  larger  foliage  are  believed,  however,  to  result  from 
its  protected  habitat  in  these  island  cnnyons. 

LowEB  California. — Southward  on  foothills  of  Mount  San  Pedro  Martir  to  Telmo, 
about  latitude  ai"*. 

The  range  of  Qucrcus  dumosa  revoluta,  which  is  within  that  of  the  species,  is  imper- 
fectly known.  Foothills  of  central  Sierras  and  of  coast  ranges  chiefly  north  of  San 
Francisco  Bay.  In  Sierras  recorded  only  from  Stanislaus  National  Forest,  where  it 
forms  occasional  dense  thickets ;  locally  noted  near  Volcanoville  and  Georgetown.  Occurs 
rarely  In  (^oast  Mountains  southward  to  Santa  Lucia  Mountains,  but  replaces  species 
apparently  only  north  of  San  Francisco  Bay ;  abundant  to  Mendocino  County  and  Napa 
Valley,  and  probably  with  species  in  Stony  (*reek  National  Forest,  north  of  Clear  Lake, 
and  in  Trinity  .Mountains  (Shasta  National  Forest)  ;  locally  noted  In  Lake  County, 
Knoxvllle  (»rade,  Napa  River  Basin,  and  in  ITpper  Conn  Valley. 

OCCURRENCE. 

Low  mountain  and  foothill  slopes  and  sides  of  desert  hill  canyons,  In  the  poorest 
and  driest  gravelly  soils,  often  so  sterile  as  to  support  little  else. 

In  scattered,  thick  clumps  and  patches  of  pure  growth,  more  or  less  interspersed  with 
Christmas  berry,  mountain  mahogany,  ceanothus  brush,  manzanltas  and  other  chaparral, 
of  which  it  is  essentially  a  part. 

Climatic  Conditions. — Similar  to  those  of  gray  pine. 

•  Quercus  macdonaUU  Greene. 
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ToLERANcs. — Appears  to  be  tolerant  of  but  little  shade. 

Reproduction. — Abundant  seeder ;  apparently  seeds  nearly  every  year.  Seedlings 
moderately  abundant  in  exposed  mineral  soil  of  pockets  where  seed  is  well  covered  by 
washing  or  other  accidents. 

Canyon  Live  Oak. 

QuercuH  chrynolepiH  Liebiiiann. 

DISTTNGiriSHINO    CHARACTERISTICS. 

Canyon  live  oak  Is  an  evergreen  oak,  with  the  soft,  scaly  trunk  bark  of  a 
white  oak.  Very  variable  in  size,  from  low,  dense  chaimrral  brush  to  a 
wide-spreadhig  tree  30  or  40  feet  high,  with  huge  horizontal  lUnbs  and  a  short, 
thick,  clear  trunk  from  30  to  60  or  more  inches  in  diameter.  It  develops 
the  latter  form  as  single  individuals  in  open  situations,  but  on  narrow, 
sheltered  canyon  bottoms  and  sides  it  grows  tall  (rarely  straight)  and  slender, 
with  15  or  20  feet  of  clear  trunk  and  a  small  crown;  the  stems  have  very 
little  taper. 

Year-old  twigs  are  dark  reddish  brown,  more  or  less  densely  covered  with 
fine  woolly  hairs,  sometimes  nearly  or  quite  smooth;  very  woolly  when  young. 

Mature  leaves  (flgs.  132  to  1.^)  of  one  season's  growth  are  thick,  leathery, 
light  yellowish-green  in  color,  and  smooth  on  the  top  sides;  beneath  they  are 
covered  by  a  yellowish  down.  Later  they  lose  nearly  all  their  woolliness  and 
become  very  pale  bluish  green  beneath.  I^ave.H  of  each  season's  growth 
persist  from  3  to  4  years.  Various  forms  and  sizes  of  leaves  are  produced  by 
trees  of  different  ages.  Tieaves  of  large  trees  usually  have  very  few  or  no  mar- 
ginal teeth  (fig.  133),  while  young  trees,  and  especially  vigorous  shoots,  have  very 
spiny-bordered  leaves  (flg.  134).  Acorns  are  matured  at  the  end  of  the  second 
season — a  notable  exception  to  the  rule  among  oaks  which,  like  this  species, 
have  the  sort  of  wood  characteristic  of  white  oak.  Acorns  (figs.  132,  133),  with- 
out visible  stems  or  with  very  short  ones,  vary  exceedingly  in  the  size  and  form 
of  their  nuts  and  cups,  but  agree  more  or  less  in  having  nuts  of  a  pale  chestnut 
color  (downy  at  the  point).  The  cups,  rather  thin  (flgs.  132,  133)  or  very 
thick,  are  densely  covered  with  a  whitish  or  yellowish  short  wool,  which  is 
so  dense  in  some  instances  as  to  obscure  the  cup  scales.  This  yellow  coating 
has  given  the  tree  the  name  of  "  golden-cup  oak  "  in  parts  of  its  range. 

A  well-marked  variety  is  Quercus  chrysolepia  palmeri  Engelmann,  of  the 
southern  boundary  of  California.  This  has  very  thick,  stiff,  wide  leaves,  circu- 
lar in  outline  (flg.  135,  a),  with  prominent,  large,  spine-pointed  teeth;  acorns 
usually  sharply  conical,  often  rather  long  stemmed,  and  with  very  shallow, 
thin,  sometimes  thickish  cups  (flg.  135,  a).  Commonly  it  is  shrub-like,  from  10 
to  20  feet  high,  and  forms  dense  thickets.  The  remarkably  distinct  form  of  this 
variety's  acorns,  together  with  the  fact  that  the  female  flowers  are  often  borne 
on  a  long  stem,  indicate  that  this  tree  should  be  considered  a  distinct  si)ecies. 

Another  distinct  variety  is  Quercus  chryaolepis  vaccinifolia  (Kellogg) 
Engelm.,  a  low-massed  shrub  of  very  high  altitudes,  commonly  called  "  huckle- 
berry oak,"  from  the  resemblance  of  its  small  (three-fourths  of  an  inch  to  1  inch 
long),  sparingly  or  indistinctly  toothed,  usually  smooth  leaves  (flg.  13.^),  6). 
Acorns  are  from  flve-eighths  to  seven-eighths  of  an  inch  long,  pointed,  and  with 
very  thin,  shallow  cups.  This  variety  is  exceedingly  important  for  the  effective 
low  chaparral  cover  it  produces  on  the  highest  slopes  and  ridges  of  the  Sierras. 

Wood  of  canyon  live  oak  is  of  better  commercial  quality  than  that  of  any 
other  species  of  oak  in  its  range.  It  is  of  a  light  brown  color,  variable  in  grain 
from  flne  to  coarse,  very  heavy,  stiff,  and  exceedingly  tough  and  strong.  Its 
strength  is  well  known  to  mountain  freight  teamsters,  who  prize  wagon  tongues 
and  whiffle-trees  made  from  it  very  highly.  The  wood  is  suitable  for  wheel 
stock  and  the  woodwork  of  farm  implements. 
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of  Coast  Range  and  eastward  to  about  longitude  of  Mount  Shasta,  but  not  on  that 
mountain.  In  Klamath  National  Forest,  reaching  yellow  pine  belt ;  in  Trinity  Mountains, 
extending  eastward  nearly  to  Redding;  in  Shasta  National  Forest,  chiefly  on  canyon 
slopes  at  2,000  to  3,000  feet  and  in  lower  part  of  yellow  pine  belt  up  to  about  5,000  feet ; 
common  among  foothill  trees  in  Lassen  Peak  and  Plumas  National  forests.  Abundant  In 
Sierras  throughout  higher  foothills,  generally  to  6,000  feet,  but  very  often  ascending  to 


134. — Qucrcu8  chrysolcpvi. 


8,000  or  0,000  feet.  In  west  liorder  canyons  of  Tahoe  National  Forest ;  In  all  principal 
canyons  of  Stanislaus  National  Forest,  at  1,500  to  6,000  feet,  occasionally  spreading  over 
high  broad  valleys,  where  large  trees  grow  between  about  3,000  to  8,000  feet  elevation. 
Abundant  in  valley  bottoms  of  Sequoia  and  Yosemite  National  parks.  In  Sierra  National 
Forest  it  grows  in  canyons  and  gulches  far  below  pine  belt  as  well  as  up  Into  it. 
Locally  noted  In  this  region  a«  follows :  Merced  River,  south  of  Wawona ;  Fresno  River, 
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north  of  Cold  Springs ;  Middle  Fork  Kings  River,  near  Tehipiti  Dome,  and  at  moutli  of 
Crown  Creek ;  on  tlie  South  Fork,  also  in  head  basin  of  this  and  on  Bubbs  Creek ;  Middle 
Tule  River,  at  Soda  Springs ;  East  and  South  Forks  of  Kaweah  River :  South  Fork  of 
Kern  River   (opposite  Weldon)   in  region  of  Cottonwood  Creek,  at  6,200  feet  elevation, 


Qiicrcus  chryaolcpiH  palmcri  (a).     QucrvuH  chryHolepia  vaccinifolia  (h). 


Tehachapl  Mountains  (south  end  of  Sierras),  In  such  canyons  as  Cafiada  de  las  Uvas. 
Common  In  northern  coast  ranges ;  throughout  Stony  Creek  National  Forest,  but  most 
abundant  in  canyons  and  brushy  slopes  of  Eel  River  tributaries,  shrubby  forms  often 
ascending  highest  summits  to  6»000  or  7,000  feet,  as  on  St.  Johns,  Black  Buttes,  San- 
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hedrin,  and  Bald  mountains,  but  a  tree  In  west  side  canyons.  Rare  in  San  Francisco 
Bay  region,  and  of  small  size  on  liigher  mountains,  such  as  Monte  Diablo,  Mount  Tamal- 
pais,  and  in  Coast  Range  canyons.  South  of  Monterey,  In  Santa  Lucia  Mountains  of 
Monterey  National  Forest,  one  of  commonest  trees  at  1,500  to  5,000  feet  elevation.  In 
Sur,  Carmelo,  Arroyo  Seco,  San  Antonio,  and  Naclmiento  river  watersheds.  Farther 
south,  in  Sun  Luis  Obispo  National  Forest,  an  unimportant  tree,  In  Arroyo  Grande  water- 
shed, at  1,250  to  3,500  feet.  Very  common  in  Santa  Barbara,  San  Gabriel,  San  Bernar- 
dino, and  San  Jacinto  National  forests,  often  associated  with  Paeudotauga  macrocarpa  up 
to  about  6,000  feet.  In  Santa  Barbara  National  Forest,  on  watersheds  of  Santa  Maria, 
Santa  Ynez,  Santa  Barbara,  Matllija,  Piru-Sespe,  and  Newhall  rivers,  at  elevations  of 
1,000  to  6,700  feet.  Abundant  in  all  canyons  of  San  Gabriel  National  Forest,  above 
2,500  feet,  as  it  is  also  in  San  Bernardino  National  Forest,  occurring  here  on  Santa  Ana 
River  (a  mile  below  Seven  Oaks)  at  5,000  feet,  and  farther  upstream,  at  5,200  feet. 
Frequent  in  San  Jacinto  National  Forest,  throughout  mountains,  up  to  6,000  feet,  but  as 
a  shrub,  at  head  of  Strawberry  Valley,  and  on  Tahqultz  Bldge,  at  7,000  feet  elevation. 
Abundant  also  In  Santa  Ana  range  (Orange  County),  near  coast,  where  it  grows  in  can- 
yons, and  as  a  shrub  on  summits;  while  farther  south  it  is  a  frequent  tree  in  seaward 
basins  of  San  Diego  County,  such  as  of  Palomar,  Balkan,  and  Cuyamaca  mountains. 
Reported  on  Providence  Mountains  (eastern  San  Bernardino  County)  near  the  Colorado 
River. 

LowBR  California. — Commonest  oak  on  Mount  San  Pedro  Martir,  above  4,000  feet 
elevation,  and  as  a  small  tree  above  6,0(X)  feet  on  both  sides  of  Hanson  Laguna  range 
(to  north). 

The  detailed  range  of  this  oak  east  of  the  Pacific  region  will  be  described  In 
a  latei;  publication. 

Quercua  chryaolepia  palmeri  on  foothills  and  plateaus  near  southern  boundary  of 
California,  forming  large  thickets.  Noted  locally  in  this  region  at  point  80  miles  east 
of  San  Diego,  at  Larkens  Station,  and  at  Las  Juantas.  In  Lower  California,  from  north 
boundary  southward  a  short  distance. 

Quercua  chryaolepia  vaccinifolia  occupies  higher  range  of  Quercua  chryaolepia,  forming 
extensive  low  thickets  in  Trinity  Mountains  and  Sierras  of  California;  probably  also  in 
other  parts  of  the  latter  tree's  range. 

OCCURBENCE. 

Commonly  in  narrow  canyon  bottoms  and  their  steep  slopes  and  in  coves,  sheltered 
depressions,  in  dry  sandy  and  gravelly  soils ;  or  on  exposed  slopes,  In  broken  rock  and 
crevices.     Largest  in  richer  humous  soils  of  sheltered  canyon  bottoms. 

Sometimes  In  small  pure  clumps  or  patches,  but  usually  in  mixture  with  California 
black  and  live  oaks,  highland  live  oak,  blgcone  spruce;  occasionally  with  western  yellow 
pine  and  Incense  cedar. 

Climatic  Conditions. — Similar  to  those  of  California  black  oak. 

Tolerance. — Endures  considerable  heavy  shade,  especially  In  youth,  but  later  seeks 
top  light,  in  dense  stands  producing  tall,  slender  stems  with  narrow  crowns,  either  in 
partial  or  full  light.  Great  tolerance  is  shown  by  open-grown  trees  In  their  heavy,  deep, 
leafy   crowns. 

Reproduction. — Prolific  seeder  at  Irregular  Intervals,  bu*  reproduction  scanty,  appar- 
ently us  frequent  in  open  as  in  sheltered  sites,  thick  leaves  preventing  seedlings  from 
suffering  in  latter  places.     Silvlcal  requirements  not  fully  determined. 

Quercus  tomentella  Engelmann. 

DISTINGUISHING  CHARACTERISTICS. 

No  field  name  appears  ever  to  have  been  applied  to  Quercus  tomentella,  a 
little-known  evergreen  oak.  It  is  from  30  to  40  feet  high  and  from  12  to  18 
inches  in  diameter.  Somewhat  larger  trees  are  reported,  and  it  is  Ukely  that 
still  larger  trees  once  grew  in  the  sheltered  canyons  of  the  coast  islands,  to 
which  it  is  confined.  Nothing  is  known  of  its  trunk  and  crown  form.  The  trunk 
bark  is  thin,  with  broad,  closely  attached  scales,  which  are  brown,  tinged  with 
red. 

Mature  leaves  are  thick,  leathery,  deep  green,  smooth  and  shiny  on  their  top 
sides,  and  beneath  coated  with  star-shaped  and  Jointed  hairs,  as  are  the  stems ; 
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they  remain  on  the  branches  at)out  two  years  before  falling  (figs.  136,  137). 
Margins  of  the  leaves  curled  toward  the  under  surface.     Acorns,  matured  In 


Fig.   136. — Qucrcua  iomentella. 


autumn  of  the  second  year,  are  al)Out  H  inches  long  and  three-fourths  of  an 
inch  thick,  the  shallow  chestnut-colored  cups  covered  with  a  tawny  or  whitish 
15188—08 20 
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wool  (fig.  137).  Wood  hard,  fine-grained,  and  light  yellowish  brown.  So  little 
is  known  of  this  oak  now  that  nothing  can  be  said  of  its  eoonoiuic  qualities. 
Probably  too  rare  and  of  too  limited  supply  to  be  of  any  importance  commer- 
cially. 


Fio.   137. — Quervus   tomentella. 


Longevity. — Probably  moderately  long-liveil.     One  tree  4i  inches  in  diameter 
(inside  bark)  shQwe^J  an  age  of  44  years 
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RANGE. 

Santa  Rosa*  Santa  CruE  (south  of  Santa  Barbara),  Santa  Catalina»  and  San  Clemente 
iBlanda,  south  of  Cape  Vincent,  off  coast  of  California;  Guadalupe  Islands,  off  coast  of 
Lower  California. 

OCCUKBENCE. 

In  narrow  canyon  bottoms  and  on  exposed  sloiies,  in  roclcy  or  gravelly  soils.  Climatic, 
silTlcal,  and  other  requirements  undetermined. 

California    Live    Oak. 

Quercus  agrifolia  yOe. 

DI8TINGUI8HIN  G    CHARACTERISTICS. 

California  live  oak  is  one  of  the  commonest,  best  known  of  southern  Cali- 
fornia oaks,  as  well  as  one  of  the  first  to  attract  the  attention  of  early  explorers, 
who  called  It  "  holly-leaved  oak,"  from  the  resemblance  of  Its  leaves  to  the  large 
American  or  European  evergreen  holly. 

It  has  a  short,  clear  trunk  and  a  narrow  or  very  broad,  dome-shaped,  dense 
crown,  according  to  whether  it  is  crowded  or  In  the  open.  It  usually  grows  in 
the  open.  Occasionally  it  is  only  a  low,  shrubby  tree.  It  Is  ordinarily  from 
25  to  50  feet  in  height  and  from  1  to  2  feet  in  diameter.  Very  old  trees  in  the 
open  are  from  60  to  75  feet  high  and  from  3  to  3i  feet  through.  Verj'  long, 
thick,  crooked  limbs  are  given  off  from  the  short,  clear  trunk  (which  is  often 
only  from  4  to  8  feet  long),  forming  with  numerous  fine  twigs  a  dense,  exceed- 
ingly broad  crown,  sometimes  reaching  the  ground ;  trees  in  crowded  stands  have 
rather  slender  branches.  Small  trees  and  the  large  limbs  of  big  trees  have 
smooth,  light  grayish-brown  bark,  with  frequent  ashy-white  areas,  while  large 
trees  have  very  thick,  hard,  blackish  or  very  dark  brown,  roughly  furrowed 
bark,  with  wide  ridges.  Season's  twigs,  dull  gray  to  reddish  brown,  with 
pale  chestnut-colored  buds,  are  somewhat  downy,  with  very  short,  whitish  hairs. 

Mature  leaves  (figs.  138  to  140)  are  more  or  less  conspicuously  curled  on 
their  prickly- toot  bed  or  entire  edges  and  are  usually  dark  (but  often  light) 
shiny  green  on  their  convex  upper  sides — sometimes  coated  with  light-colored 
minute,  star-shaped  hairs,  w^hile  beneath  they  are  paler  green,  smooth,  some- 
what shiny,  and  with  brownish  hairs  in  the  angles  of  the  veins,  or,  again,  the 
entire  under  surface  is  downy  with  minute,  dense  hairs.  The  leaves  are  thinnish. 
but  peculiarly  stIflP  and  brittle.  The  foliage  appears  to  be  evergreen,  but 
remains  on  the  trees  only  until  the  succeeding  spring,  usually  beginning  to  fail 
before  or  a  short  time  after  the  new  leaves  are  formed.  Flowers  appear  mainly 
in  early  spring,  the  acorns  (fig.  140)  maturing  in  the  autumn  of  that  season; 
occasional  trees  produce  flowers  In  the  fall  and  small  immature  acorns  which 
drop  from  the  trees  by  spring.  The  cups  of  acorns  are  peculiar  in  having  their 
scaly  edges  turned  in.  Wood,  brittle,  hard,  heavy,  exceedingly  fine-grained, 
reddish  brown;  sapwood  very  thick  and  darker  than  heart.  It  has  economic 
value  only  for  fuel,  since  the  tree  has  a  very  poor  timber  form  and  the  wood 
checks  and  warps  badly  in  seasoning.  Bark  of  this  species  is  extensively  used 
to  adulterate  the  similar  but  much  more  valuable  tanbark  obtained  from  the 
California  tanbark  oak. 

Longevity. — Few  records  of  the  age  attained  are  available.  It  is  judged 
to  be  exceedingly  long-lived.  Trees  from  12  to  25  inches  through  are  from  20  to 
jtbont  65  years  ol<U 
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BANGE. 

CaliforDia  and  Lower  California.  Valleys  and  lower  foothills  of  California  coast 
ranges,  inland  through  fog  belt  and  southward  from  Mendocino,  Mendocino  County,  to 
Mount  San  Pedro  Martir,  Lower  California.     Not  in  great  interior  valleys  of  California. 


California. — Not  common  north  of  San  Francisco  Bay,  but  very  abundant  in  valleys 
about  and  south  of  the  bay.  Plentiful  also  in  southern  California  between  mountains 
and  sea,  and  also  on  coast  islands.    Going  southward,  it  extends  inland  from  sea  to 
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Monte  Diablo,  Oakland  hills,  Santa  Clara  Valley,  to  valleys  east  of  Santa  Lucia  and  San 
Luis  Obispo  Mountains,  to  southern  slopes  of  Santa  Barbara.  San  Gabriel,  eastern  slopes 
of  San  Bernardino  to  San  Gorgonlo  Pass,  at  2,800  feet  elevation,  and  to  ranges  In  San 
Diego  County.  Locally  noted  about  Inverness  and  Nlcaslo  (Marln  County)  and  at 
Berkeley;  Santa  Clara  Valley  and  up  western  foothills;  Bl^  Basin  (Santa  Cms  County), 
on  Flea  Protrero,  at  Monterey,  Del  Monte,  Point  Plnyos,  and  Carmel  Bay.  In  Santa 
Lucia  Mountains  of  Monterey  National  Forest,  an  Important  tree  In  Sur,  Carmelo,  Arroyo 
Seco,  San  Antonio,  and  Naclmlento  river  watersheds,  ranging  throughout  this  Forest  from 
sea  level  to  3,000  feet  on  hillsides  and  In  canyons.     Locally  noted  In  this  region  from 


Fio.   139. — Quercun  agrifolia. 


near  King  City  to  Jolon,  and  at  a  point  5  miles  north  of  Danls  Ranch  (Monterey  County). 
Widely  distributed  In  San  Luis  Obispo  National  Forest  from  sea  level  to  2,500  feet  In 
watersheds  of  Carrlso,  Salinas,  Santa  Margarita,  San  Luis,  Arroyo  Grande,  and  Huasna 
river  basins.  Common  in  valleys  and  foothills  of  S'anta  Barbara  National  Forest  from 
sea  level  to  4,600  feet,  in  watersheds  of  Santa  Maria,  Santa  Tnez,  Santa  Barbara,  Ma- 
tllija,  Plru-Sespe,  Newhall,  and  Elisabeth  rivers.  locally  noted  at  Nordhoff  (750  feet), 
Pledro  Blanco  Creek,  Coopers  Canyon  at  200  feet  (14  miles  west  of  Santa  Barbara). 
Abundant  in  San  Gabriel  National  Forest  from  Oak  Knoll  into  Sierra  Madre  Range; 
here  locally  noted  from  lower  hills  to  1,000  and  3,200  feet  at  Pasadena  (1,000  feet),  4 


806 


FOREST  TREES  OF  THE  PACIFIC  SLOPE. 


miles  northwest  of  Pasadena,  Lonj;  Canyon,  and  at  point  11  miles  southwest  of  Straw- 
berry Peak,  at  3,200  feet.  Frequent  In  Trabuco  Canyon  National  Forest  (Orange 
County),  In  nearly  all  canyons,  except  at  highest  elevations.  Occurs  on  a  number  of 
coast  Islands,  probably  on  all  except  San  Clemente.  Southward  it  grows  in  a  belt  about 
50  miles  wide,  extending  westward  to  within  15  or  20  miles  of  coast,  and  eastward  to 
west  slope  of  mountains,  but  probably  not  reaching  San  Jacinto  Mountains,  though  oo 
curring  in  Palomar  and  Balkan  mountains,  and  widely  over  Cuyamaca  Mountains ;  here 
going  eastward  to  Jacumba  Hot  Springs  (2,822  feet  elevation.)  Locally  noted  near 
Mexican  boundary  in  San  Diego  County  at  Alpine,  2,275  feet  elevation,  and  Pine  Valley, 
at  4,200  feet. 

Lower  California. — ^More  or  less  common  in  low  canyons  on  west  side  of  Mount  San 
Pedro  Martir;  occurs  here  in  Encinas  Canyon  (near  San  Tomas)  and  at  San  Antonio* 
at  3,000  feet,  aiid  on  Santa  Cms  Creek. 


Pia.    140. — Quercus   afjrifoUa, 


OCCURRENCE. 

Characteristic  on  low  hills  and  open  valleys,  slopes  of  higher  foothills,  shallow  canyons. 
In  dry  loamy  or  gravelly  soils;  also  (but  stunted)  on  exposed  seashore. 

Forms  extensive,  pure,  open  forests,  and  is  also  mixed  with  valley  oaks,  blue  oak, 
Wlslizenus  oak,  and  big-cone  spruce,  and  occasionally  with  canyon  live  oak,  California 
sycamore,  and  white  alder. 

Climatic  Conditions. — Similar  to  those  of  Monterey  pine. 

Tolerance. — Very   tolerant  of  shade   throughout   life. 

Reproditction. — Prolific  periodic  seeder,  but  reproduction  generally  scanty. 
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Wislizenus  Oak. 
Quercus  wisUzeni  A.  de  Candolle. 

DISTINGUISHING    CHARACTERISTICS. 

Wislizenus  oak  is  not  known  by  this  name.  It  is  hoped,  however,  that  this 
name  may  be  used  in  preference  to  'ilve  oak,"  the  present  field  name,  which  Is 
applied  to  several  other  oaks  with  evergreen  foliage. 


Fio.  141. — Quercus  xciftlizeni. 


Very  similar  in  size,  general  form,  and  appearance  of  the  bark  to  the  prc*- 
oeding  si)ecies,  with  which  it  is  often  associated  and  with  which,  when  young. 
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it  may  be  easily  confounded.  It  does  not  have  sueli  broad  crowns  nor  such 
enormous  limbs  as  the  California  live  oak.  Its  similar,  but  very  much  thicker, 
leathery,  shiny,  perfectly  smooth  leaves  (figs.  141,  142)  are  flat  (never  curled), 
deep  green  on  their  top  sides  and  light  yellow-green  beneath.     The  leaf  stems 


Fio.    142. — Qurrrufi   irifiUzeni. 


are  generally  very  minutely  and  plentifully  (sometimes  sparsely)  hairy.  Unlike 
those  of  the  California  live  oak,  tlie  leaves  of  this  tree  remain  on  the  branches 
for  about  two  seasons  and  begin  to  fall  during  the  second  summer  or  autumn. 
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Acorns  {fig.  142)  mature  In  two  seasons  and  are  ripe  in  late  fall.  The  cup 
scales  are  long  and  reddish  brown. 

Wood  similar  in  color  and  character  to  that  of  the  preceding,  but  its  thick 
sapwood  is  whitish.  It  is  of  no  economic  use,  except  for  local  supplies  of  fuel, 
for  which  it  is  very  highly  esteemed  and  extensively  used  in  some  parts  of  the 
tree's  range. 

Longevity. — Not  fully  determined.  It  grows  slowly  and  persistently  and  is 
exceedingly  tenacious,  even  where  storm-beaten  or  pounded  In  the  sandy  and 
gravelly  washes  of  streams.  Trees  from  8  to  15  inches  in  diameter  are  from 
40  to  75  years  old. 

RANGE. 

Northern  California  to  northern  Lower  California.  Foothills  and  valleys  from  near 
lower  southern  slopes  of  Mount  Shasta  (Sacramento  River  Valley)  southward  in  Cali- 
fornia coast  ranges  and  Sierras  to  Mount  Ban  Pedro  Martlr,  northern  Lower  California. 
Shrubby  on  high  summits  at  south. 

California. — Valleys  and  foothills  In  coast  mountains,  particularly  away  from  coast, 
northward  and  westward  to  Ukiah  (on  Russian  River),  Mendocino  County;  northward, 
in  great  central  valley  of  State,  to  foothills  of  southern  Shasta  National  Forest ;  thenoe 
southward  on  lower  foothills,  usually  at  somewhat  higher  elevations  than  Quei'cut 
douglasii,  but  not  in  chaparral  belt  to  any  extent.  In  chaparral  and  lower  canyons 
of  Stony  Creek  National  Forest  on  west  side  of  ranges,  especially  on  Eel  River.  Sierra 
Nevada:  Common  in  foothills  of  Lassen  Peak  and  Plumas  National  forests,  at  2,000 
to  2,800  feet.  In  Stanislaus  National  Forest,  up  to  2,000  feet  elevation;  confined  to 
west  border,  in  ravines,  gulches,  and  canyons,  and  is  most  abundant  in  region  of  Bear 
Mountains,  Gopher  Ridge,  and  Bald  Mountain  ;  grows  sparingly  In  creek  canyons  from 
Garden  Valley  southward  to  canyon  of  South  Fork  of  American  River,  near  Coloma  and 
Lotus;  also  on  Ilangtown  and  Webber  creeks  (west  of  Placervllle),  but  ceasing  about  1 
mile  east  of  latter  place;  in  Pleasant  Valley  southward,  and  in  canyons  from  Indian 
Digglns  westward  to  Coyoteville  and  Oleta.  Common  in  southern  Sierras  on  foothills 
and  southward  to  Fort  Tejon,  In  Tehachapl  Mountains.  In  coast  mountains  abundant 
around  San  Francisco  Bay  and  southward.  Frequent  in  Santa  Lucia  Mountains  of 
Monterey  National  Forest,  in  Sur,  Carmelo,  Arroyo  Seco,  San  Antonio,  and  Naclmlento 
river  basins,  at  1,250  to  5,000  feet  elevations,  but  shrubby  above  2,700.  In  chaparral 
between  1,500  and  3,000  feet.  In  San  Luis  Obispo  National  Forest  (T.  29  S.,  R.  16  E.). 
Generally  distributed  In  Santa  Barbara  National  Forest,  at  1,750  to  6,200  feet,  being  espe- 
cially common  along  north  border  on  northern  slopes  of  Cuyama  River.  Not  in  Santn 
Monica  Mountains,  but  abundant  on  coast  side  of  Sierra  Madre  Range  on  Mount  Lowe, 
Mount  Wilson,  both  slopes  of  Sierra  Llebre  Range  northward  to  Gormans  Station ;  In 
chaparral  on  summits  of  Santa  Ana  Range,  at  1,600  feet.  San  Bernardino  and  San 
Jacinto  mountains,  here  occurring  In  Spencer  Valley  at  head  of  San  Diego  .River,  and 
elsewhere.  Cuyamaca  Mountains,  near  Jamacha,  and  at  Mexican  boundary,  only  on 
Hanson  Laguna  range.     On  Santa  Rosa  and  Santa  Cruz  Islands. 

LowEB  CALiroBNiA. — North  end  of  Mount  San  Pedro  Martlr. 

OCCUSBENCE. 

On  foothill  slopes  and  their  open  valleys.  In  dry  river  bottoms  and  washes,  and  desert 
mountain  canyons,  In  moderately  rich,  dry,  loamy  soils,  or  In  poor,  dry.  gravelly,  or 
rocky  soils.  Largest  in  sheltered  sites,  with  somewhat  fresh,  good  soil ;  stunted  and 
shrubby  on  hot,  gravelly  slopes  or  stream  bottoms. 

In  small,  pure  groups  or  patches,  but  more  often  mixed  with  scrub  oak  and  chaparral ; 
less  frequently  with  blue  oak  and  California  live  oak. 

Climatic  Conditionh. — Similar  to  those  of  California  live  oak,  as  is  also  Its  repro- 
duction. 

Tolerance. — Very  tolerant  of  shade. 

Price  Oak. 
Qvercus  prieei^  Sudworth. 

DISTINGUISHING  CHARACTERISTICS. 
Very  little  is  known  of  the  Price  oak,  and  that  only  from  a  hurried  exami- 
nation of  a  few  trees  found  by  the  writer  in  October,  1904,  on  the  banks  of  a 

■  Named  In  honor  of  Mr.  Overton  Westfeldt  Price,  Associate  Forester,  Forest  Service ; 
Forestry  and  Irrigation,  vol.  13,  p.  157. 
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small  stream  in  Monterey  County,  Cal.,  on  a  property  known  as  "  Danl's  Ranch." 
The  trees  were  closely  mingled  with  Quercus  agrifoUa,  for  which  they  were 
mistaken  at  a  distance.  In  general  form  they  resemble  that  tree,  especially 
the  small  branched  trees  of  the  latter  grown  in  close  stands.  They  were  from 
25  to  30  feet  high  and  from  8  to  12  inches  in  diameter.    At  the  base  of  the  trunk 


Fig.  14.S. — QuercuH  pricei. 


the  bark  is  blackish,  very  hard,  and  roughly  and  irregularly  broken;  3  or  4 
feet  higher  up  it  is  dark  ashy-gray  and  smooth.  Mature  leaves  (fig.  143), 
which  probably  remain  on  the  trees  two  summers,  are  flat,  smooth  throughout, 
and  a  deep  shiny  yellow-green  on  their  upper  surfaces  and  paler  yellow-green 
beneath.    The  flowers  are  not  known.    The  acorns  mature  in  the  autumn  of 
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the  second  year,  for  In  addition  to  ripe  acorns,  immature  ones  were  found  on 
the  season's  smooth,  reddish-brown  twigs.  Mature  acorns  (fig.  143),  regarded 
as  the  most  distinctive  character,  were  invariably  of  the  same  form  on  all  of 
the  trees  seen.  The  sharply  pointed  nut  is  smooth,  somewhat  lustrous,  and  a 
dull  light  brown,  while  the  uniformly  very  shallow  cups — on  short  stems — have 
very  close,  smooth,  pale  brown  scales. 

Wood,  not  examined,  but  Judged  to  be  essentially  like  that  of  Quercus  wisH- 
seni.    Nothing  is  now  known  of  the  age  attained. 

The  affinities  of  this  oak  place  it  between  QuercuH  ngrifoUa  and  Q,  trUlizeni, 
and  nearer  to  the  latter.  The  writer  has  not  seen  the  bushy  trees  Prof.  C.  S. 
Sargent  has  described  and  figured  (Silva,  VIII,  PI.  CCCCVI,  f.  6),  occurring 
in  Snow  Creek  Canyon  at  the  base  of  Mount  San  Jacinto,  which,  as  nearly  as 
can  be  Judged  from  the  note  and  figure.  Is  Quercu8  priceL  Professor  Sargent 
considers  this  shallow-cupped  oak  (not  seen  elsewhere)  a  form  of  QuercuH 
wislizeni.  The  trees  found  at  Dani's  Ranch  gave  every  promise  of  later  becom- 
ing ver>'  much  larger. 

OCCURRENCE. 

Dry,  gravelly  banks  of  streamR,  wltbin  reach  of  deep  soli  moisture. 
Forms  small,  pure  groups. 

Climatic  Conditions. — Similar  to  Wlslizenus  oak. 
ToLEBANCB. — Very  tolerant  of  shade. 

Reproduction. — At  least  an  abundant  periodic  seeder,  but  fruiting  habits  and  repro- 
duction undetermined. 

Horehus  Oak. 

Quercus  morehuH  Kellogg. 

DISTINOUISIIINO    CHARACTERISTICS. 

Morehns  oak  is  a  rare  and  little  known  California  tree  of  the  black  oak 
group.  It  was  first  found  about  18G3,  and  since  then  many  new  stations  for  it 
have  been  and  are  still  being  discovered.  It  is  held  by  some  authors  to  be  a 
hybrid  from  QuercuM  wislizeni  and  Q.  californica.  Its  acorns  bear  a  strong 
resemblance  to  those  of  the  first  oak,  while  its  leaves  (fig.  144)  are  similar  in 
texture  to  those  of  the  latter  oak.  The  remarkably  uniform  shape  (within  rea- 
sonable limits)  of  the  leaves  borne  by  widely  sei>arated  individuals,  and  the 
fact  that  the  parents  suggested  are  by  no  means  always  within  the  same 
locality — one  or  the  other,  sometimes  both,  often  very  far  distant  from  the  sup- 
ix>sed  offspring — has  led  tlie  writer  to  treat  this  oak  as  a  species.  Generally 
from  10  to  85  feet  high  and  3  to  8  inches  In  diameter,  with  smooth,  dark  ashy- 
gray  bark.  The  branches  of  small,  shrubby  tree^  often  trend  upward,  while 
those  of  the  larger  trees  stand  out  horizontally  from  the  trunk,  w^hlch  Is  free 
of  limbs  for  about  one-third  of  its  length.  The  leaves,  which  are  shed  from 
midwinter  to  spring,  are  dark  yellow-green  and  smooth  on  the  upper  sides  and 
light  yellow-green  and  smooth  or  more  or  less  covered  with  fine  star-shaped 
hairs  l)eneath.  The  acorns,  maturing  in  the  autumn  of  the  second  year,  are 
usually  from  li  to  11  Inches  long.  The  light  reddish-brown  cups  inclose  from 
about  one-third  to  two-thirds  of  the  nut,  which  is  somewhat  thicker  than  that  of 
Q.  wislizeni.  Wood  similar  In  general  appearance  to  that  of  Q.  califomica,  but 
the  thicker,  whitish  sapwood  is  considerably  tougher;  not  fully  investigated. 
Of  no  economic  importance  and  of  slight  interest  to  the  forester,  because  of  the 
tree's  rare  occurrence. 

Ix>N0EviTY. — Not  fully  determined.  Believed  to  be  rather  long-lived.  A  single 
tree,  12^  inches  in  diameter,  showed  an  age  of  G4  years. 
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BANGE. 

California. — Occurs  as  scattered  individuals  and  detached  thickets  In  northern  coast 
ranges  and  Sierra  foothills.  CoMt  ranges:  A  single  tree  at  Clear  Lake,  and  several  at 
Sulphur  Bank  (Lake  County)  ;  group  at  north  base  of  Mount  Tamalpais  (Marin  County)  : 
thicket  on  crest  of  Coast  Range  back  of  Berkeley,  and  a  single  tree  farther  nortb  in 
Berkeley  Hills  near  upper  San  Pablo  Creek ;  canyon  of  Big  Sulphur  Creek  between 
Geysers  and  Cloverdale  (Sonoma  County)  at  point  about  3  miles  below  bridge;  also 
at  point  2  miles  south  of  Ridgewood  Summit  (north  of  Uklah,  Mendocino  County). 
Reported  in  Santa  Lucia  Mountains  in  Sur,  Carmelo,  and  Arroyo'  Seco  river  basins. 
Sietya  foothills:  In  a  belt  north  of  Tuba  River  (Y^uba  County),  running  northweflt^from 


Fio.  144. — Quercua  morehuH. 


Red  Bluff  and  lower  part  of  Dry  Creek  into  Butte  County ;  west  foot  of  Stanfield  Hill 
grade  (about  5l  miles  northeast  of  Marysvllle)  ;  near  Newcastle  (Placer  County)  ; 
Eldorado  County,  on  a  head  branch  of  Canyon  Creek  (tributary  Middle  Fork  American 
River)  2  miles  northeast  of  Georgetown ;  North  Fork  of  Cosumnes  River  (near  Nash- 
ville), Middle  Fork  of  Cosumnes  (between  Pleasant  Valley  and  Oleta)  ridge  between 
North  and  Middle  Forks  Cosumnes  (al)out  G  miles  east  of  Nashville,  elevation  about 
2,000  feet)  ;  Sacramento  County ;  nfear  B'olsom ;  Amador  County,  near  Plymouth,  on  head 
of   Indian   Creek    (branch   Cosumnes   River),   near   Oleta    (Sutter   Creek   road),   and  at 
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several  points  on  Rancherla  Creek — lowest  station  about  3  miles  from  Sutter  Creek,  3 
min^  north  of  lone  on  low  hill  near  Clay  pit  (leaves  much  toothed),  with  blue  oaks, 
MoMumne  River  west  of  West  Point ;  Calaveras  County,  several  thickets  In  Bear'  Creek 
CuByon  (branch  Calaveras  River  on  west  side  of  Bear  Mountains),  on  head  of  Murray 
Creek  (tributary  Calaveras  River)  2  miles  north  of  Mountain  Ranch,  on  San  Domingo 
Creek  (branch  South  Fork  of  Calaveras  River)  2  to  3  miles  north  of  Murphy,  road  be- 
tween Mountain  ranch  and  Railroad  Flat  (elevation  2,450  feet)  at  two  points  on  South 
Fork  of  Mokelumne  River  between  Railroad ^ Flat  and  West  Point;  Tuolumne  County, 
between  Sonora  and  Tuolumne  River,  at  two  points  (little  north  of  Tuolumne  Canyon) 
on  road  from  Carters  to  Big  Oak  Flat,  near  bead  of  Deer  Creek — south  side  of  Tuolumne 
on  same  road.  At  several  places  in  gulch  few  miles  north  of  Coulterville  (Mariposa 
County)  on  road  between  Coulterville  and  Priest,  with  Kellogg  oak  and  highland  live 
oak;  frequent  from  Cold  Springs  Station  (Mariposa  County)  to  Fresno  Flats  and  North 
Fork  (Madera  County),  especially  in  Crane  Valley.  Abundant  also  near  Badger  (Tulare 
County)  ;  very  abundant  on  road  from  Raymond  to  Yosemlte,  especially  within  6  or 
7  miles  of  Raymond  and  eastward  in  edge  of  western  yellow  pine  belt  beyond  Wassama ; 
2  miles  west  of  latter  is  large  tree  at  Potts's  house,  also  one  few  rods  north  of 
Ahwahnee  road  house,  and  many  others  in  vicinity  among  Kellogg  oaks.  At  point  2  miles 
west  of  F^shom  Valley,  near  east  end  of  Burrough  Valley  (I^resno  County).  Range  still 
imperfectly  known. 

OCCURRENCE. 

Foothill  slopes  and  ridges,  in  dry  gravelly  soils. 

In  groups  and  patches  of  pure  growth  interspersed  with  California  black  oak,  WlsH- 
xecus  oak,  Fremontla,  and  occasional  blue  and  valley  oaks.     Nowhere  abundant. 

Climatic  Conditions. — Similar  to  those  of  gray  pine. 

ToLERANCB. — Evidently  very  tolerant,  its  evergreen  leaves  being  retained  in  dense  shade. 

Reproduction. — Imperfectly  known.  Appears  to  seed  at  irregular  intervals  at  rather 
early  age,  and  but  sparingly.  Owing  to  the  tree's  supposed  hybrid  origin,  the  fertility 
of  acorns  requires  testing. 

California  Black  Oak. 
Quercus  calif  arnica  (Torr.)  Cooper. 

DISTINGUISHING   CHARACTERISTICS. 

CaHfornia  black  oak  is  very  distinct  In  api)earance  from  all  other  Pacific 
oaks.  It  more  nearly  resembles  the  eastern  black  oak  {Quercus  velutina)  than 
It  does  any  other  sjiecies.  Commonly  from  50  to  75  feet  high  and  from  15  to 
30  Inches  in  diameter,  but  at  high  elevations  it  is  shrubby  and  often  under  15 
feet  in  height.  Old  trees  are  sometimes  80  or  85  feet  high  and  from  36  to  40 
inches  through  r  such  trees,  as  shown  by  their  decayed,  hollow  trunks,  often 
broken  at  the  top,  have  long  since  passed  maturity.  The  trunks  are  rarely 
straight  and  are  often  bent  or  leaning.  They  are  clear  of  branches  for  from 
10  to  20  feet,  and  then  give  off  large  limbs  which  form  irregularly  open,  broad, 
rounded  crowns.  Except  on  young  trees  and  large  limbs  (where  it  is  smooth 
and  dull  grayish  brown),  the  bark  is  blackish  brown,  sometimes  with  a  reddish 
tint  or,  superficially,  a  weathered  gray  brown;  it  is  very  hard  and  is  roughly 
and  rather  deeply  furrowed  on  the  low  part  of  the  trunk,  while  higher  up  the 
shallower  seams  fade  into  the  smooth  bark  of  large  limbs.  Year-old  twigs  are  clear 
red  to  red-brown  and  usually  smooth,  but  often  minutely  hairy  or  with  a  whitish 
tint;  the  prominent,  scaly,  light  chestnut-colored  buds  are  hairy,  especially  on 
their  ends.  Mature  leaves  (figs.  145  to  147),  variable  in  form  and  size  (about 
4  to  6i  Inches  long),  are  thickish,  a  shiny  deep  yellow-green,  and  smooth  on 
their  upper  sides  (sometimes  with  star-shaped  hairs)  ;  paler  green  beneath, 
smooth  or  minutely  hairy.  Small  trees  at  high  altitudes  (and  elsewhere  also) 
very  frequently  have  leaves  and  stems  (fig.  147)  conspicuously  coated  with 
minute,  whitish,  star-shaped  hairs.  Leaves  are  shed  In  autumn.  Acorns  (fig. 
145),  mature  at  the  end  of  the  second  season,  are  borne  on  thick,  short  stems 
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and  are  about  1^  to  li  inches  long.  The  not  is  pale  chestnut  colored,  downy 
near  and  at  the  top  end,  and  often  indistinctly  striped;  the  tawny  brown  eop 
has  shiny  scales  which  are  thin,  but  often  much  thickened  at  the  bases  of  tlie 
cup. 


Fig.  145. — Quercus  californica. 


Wood,  fine-grained,  very  porous,  pale  but  distinct  red,  exceedingly  brittle, 
firm,  rather  heavy,  with  large  pith-rays,  and  having  a  strong  odor  of  tannin, 
with  which  both  the  wood  and  barli  are  heavily  charged.  Large  trunks  are 
rarely  sound  and  aflCord  but  little  clear  timber,  and  Qv^n  this  is  inf^ripr  QU 
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account  of  its  very  porous,  brittle  structure.  In  some  sections  of  its  range 
tlie  tree  is  important  and  much  used  for  fuel.  Its  rather  frequent  occurrence 
in  continuous  patches  renders  it  worthy  of  attention  for  this  purpose. 

Longevity. — Age  limits  are  not  fully  known.  Probably  moderately  long- 
lived.  Trees  from  16  to  25  inches  in  diameter  are  from  176  to  275  years  old. 
It  is  doubtful  if  this  oak  attains  a  greater  age  than  350  years,  and  it  probably 
reaches  maturity  in  about  175  years. 


Fig.  140. — Quercii8  calif ornica. 


BANGE. 


Central  Oregon,  in  mountains,  southward  through  California,  in  coast  ranges  and 
west  slope  of  Sierras,  nearly  to  Mexican  boundary.  On  mountain  slopes,  low  summits, 
elevated  valleys  and  canyons,  but  not  on  plains  nor  near  sea ;  in  north,  usually  at 
],.500  to  3,000  feet  elevation,  and  in  south,  at  4,000  to  7,000  feet. 

Oregon. — Very  abundant  In  valleys  of  central  and  southern  part,  west  of  Cascades, 
from  McKenzle  River  (lat.  44°  15')  southward;  on  mountain  slopes  considerably  above 
2,000  feet,  entering  lower  part  of  yellow  pine  belt,  and  being  especially  frequent  on 
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streams  in  semiarld  sections  of  lower  Cascade  and  Siskiyou  slopes.  Locally  noted  on 
upper  Rogue  Riyer,  in  depressions  between  western  spurs  of  southern  Cascades  and 
uorttiern  spurs  of  Sislciyous,  and  also  on  North  B^ork  of  Applegate  Creek  in  Siskiyous. 

California. — Throughout  northern  part  in  lower  part  of  yellow  pine  belt  and  upper 
range  of  Sabine  pine;  generally  at  2,000  to  5,000  feet,  probably  going  westward  to 
Inland  border  of  coast  redwood  belt,  and  eastward  at  least  to  longitude  of  Mount  Stuista, 


Fio.  147. — Queroua  califomica. 


around  base  of  which  it  occurs  (in  Shasta  National  Forest)  up  to  4,500  feet  on  south 
and  west  sides ;  rather  common  in  McCloud  River  valley,  but  more  so  about  Sisson, 
being  especially  abundant  northward  to  south  end  of  Shasta  Valley ;  frequent  areas 
at  elevations  between  2,000  and  3,500  feet  on  Squaw  Creek,  while  large  pure  stands 
occur  on  lower  McCIoud,  Pitt,  and  Sacramento  rivers.  Abundant  on  west  slope  of 
northern  Sierras  in  canyons  within  yellow  pine  belt,  at  3,000  to  5,000  feet  elevation, 
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but  in  Stanislaus  National  Forest  ranging  between  1,500  and  6,500  feet.  Locally  noted 
in  Yosemite  Valley,  at  4,000  feet,  in  pure  growth  west  of  Camptonville,  in  Yuba  County, 
and  yicinitj  of  Lake  Tahoe.  In  southern  Sierras,  generally  at  4,500  to  7,000  feet, 
where  It  occurs  as  follows :  North  Fork  of  Kings  River ;  Bubbs  Creek  (head  tributary 
South  Fork  Kings)  up  to  Bubbs  Dome;  Frazier  Mountain;  East  Fork  of  Kaweah  River, 
at  4,900  to  7,200  feet,  from  Blgtree  Canyon  to  point  about  4  miles  below  Mineral  King ; 
White  River  (Tulare  County)  ;  on  crests  and  west  slopes  of  Greenhorn  Mountains  (in 
T.  20  S.,  R.  30  and  31  E.),  at  5,900  and  4,750  feet,  and  on  Little  Posey  Creek,  at  4,700 
feet,  in  depression  between  east  and  west  ridges  of  these  mountains  (Kern  County). 
On  east  slope  of  Sierras,  at  Independence.  Very  abundant  on  southern  terminal  ranges 
of  Sierras,  as  on  Mount  Breckenridge,  above  4,000  feet,  and  probably  also  on  Piute 
Mountain.  Not  reported  from  Tehachapl  Mountains.  In  northern  coast  •  ranges,  com- 
mon in  Trinity  National  Forest  eastward  to  between  I>ewiston  and  Weaverville  (west 
border  of  Sacramento  Valley)  ;  locally  noted  on  Grouse  Creek  Canyon  near  South  Fork 
Mountain,  at  2,300  and  2,500  feet.  Southward  in  Stony  Creek  National  Forest,  very 
abundant  In  yellow  pine  belt  at  3,000  to  6,000  feet,  particularly  in  western  part  of 
forest  on  headwaters  of  Eel  River.  In  vicinity  of  Bay,  only  on  higher  summits,  such 
as  south  slope  of  Mount  St.  Helena,  north  base  of  Mount  Tamalpais,  upper  San  Pablo 
Creek,  and  east  side  of  westmost  coast  range  of  Santa  Clara  Valley ;  not  on  Berkeley 
nor  Oakland  hills.  Plentiful  in  southern  coast  ranges,  especially  in  Santa  Lucia  Moun- 
tains of  central  and  northern  parts  of  Monterey  National  Forest,  where,  on  both  sides 
of  range,  it  occurs  at  2,000  to  5,000  feet  elevation  in  Sur,  Carmelo,  and  Arroyo  Seco 
river  basins.  Not  common  In  Santa  Barbara  National  Forest,  but  widely  distributed  at 
8,500  to  6,200  feet  in  watersheds  of  Santa  Maria,  Matllija,  Plru-Sespe,  and  Elizabeth 
rivers,  being  abundant  on  Pine  Mountain  and  in  pure  stands  on  summit  of  Llebre  Moun- 
tain. Range  in  San  Gabriel  Mountains  not  fully  recorded,  but  probably  not  there  to  any 
extent.  Common  In  pine  belt  of  San  Bernardino  Mountains ;  here  locally  noted  near 
head  of  Waterman  Canyon  at  3,000  feet — a  low  altitude ;  on  City  Creek  road  oflf  Plunge 
Creek,  at  4,400  feet,  and  In  Little  Bear  Valley,  at  5,000  feet.  Very  common  in  pine 
belt  of  San  Jacinto  Mountains  on  west  and  south  sides,  at  5,000  to  9,000  feet ;  also  in 
Strawberry  Valley;  at  5,200  feet ;  rare  in  Tahqultz  Valley,  and  not  detected  on  north  side 
of  mountains.  Southward,  the  most  prominent  oak  In  Palomar  Mountains,  forming  nearly 
half  of  the  mixed  stand  on  upper  slopes,  but  In  Cuyamaca  Mountains  less  abundant 
than  Quercus  agrifolia;  locally  noted  In  this  region  on  south  side  of  Smiths  Mountain 
at  4,100  feet,  and  at  Campbells  ranch  (Laguna  Mountains),  at  5,496  feet.  Reported 
from  Hanson  Laguna  Mountains  of  northern  Lower  California  at  elevations  above 
4,000  feet. 

OCCUBBENCE. 

On  mountain  slopes,  benches,  valleys.  In  canyon  bottoms  and  lower  sides,  and  on 
upper  foothill  slopes;  in  dry  gravelly  and  sandy  soils,  or  In  very  rocky  places  with 
scanty  soil. 

Forms  pure,  open  groves  and  limited  stands,  or  mingles  (at  lower  levels)  with  gray 
pine,  Douglas  fir  (Oregon),  (California  laurel,  western  dogwood,  canyon  live  oak,  and 
straggling  western  yellow  pine.  Higher  up,  commonly  with  latter  pine,  Incense  cedar, 
and  occasionally  with  blgtree.  Largest  In  yellow-pine  belt  on  sheltered  benches,  valleys, 
and  coves,  and  smallest  on  exposed  high  slopes. 

Climatic  Conditions. — Not  fully  determined,  but  mainly  like  those  of  western  yellow 
pine. 

Tolerance. — Endures  moderate  shade  in  early  life,  but  requires  full  overhead  light 
for  good  growth  later.     In  mixture  with  yellow  pine,  subordinate. 

Reproduction. — Abundant  periodic  seeder  at  2  to  3  j'ear  Intervals,  but  locally  some 
seed  Is  borne  nearly  every  year.  Germination  scanty;  best  In  slight  shade  on  exposed 
mineral  or  humus. 

Tanbark  Oak. 

Quercvs  *  densiflora  Hooker  and  Arnott. 

DISTINGUISHING  CHARACTERISTICS. 

Tanbark  oak  is  widely  known  in  its  range  by  this  name  on  account  of  tbe 
extensive  use  of  Its  bark  for  tanning  on  the  Pacific  Coast,  where  it  Is  as  impor- 
tant in  the  leather  industry  as  chestnut  oak  (Quercus  prinus)  is  in  the  East. 


'Although  never  known  to  lay  people  as  anything  but  an  oak,  for  which  the  technical 
name  Quercua  stands,  this  tree  has  characters  in  its  reproductive  organs  which  techni- 
cally  permit   its   separation   from   all   other   oaks   of   the   genus    Quercua   Into   another 
15188—08 21 
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A  Himiotb-truDked  tree  from  50  to  75  feet  hl^  and  from  1  to  2  feet  in  dijun* 
eter:  trees  from  Hd)  to  85  feet  or  somewbat  taller,  and  from  3  to  4  fee*    in 


Fig.  148. — Quercus  denai/lora. 


diameter  sometimes  occur.  Though  much  larger  trees  were  probably  once  com- 
mon, they  are  now  rare.     At  high  elevations  It  is  a  shrub  under  10  feet  in 

genuH.  It  l8  a  connecting  link  between  the  oaks  and  chestnuts.  These  minor  differences 
are  those :  Its  male  and  female  flowers  are  borne  on  new  shoots  of  the  year,  rarely  from 
buds  at  the  base  of  leaves  of  the  previous  year's  growth ;  the  cylindrical  male  clusters 
arc  thick  and  erect,  Instead  of  being  thread-like,  pendulous,  and  developed  from  buds  on 
year-old  twigs,  as  in  other  oaks ;  the  female  tiowers  arc  usually  borne  at  the  base  of 
the  uppermost  male  flower  clusters ;  the  male  flowers  are  arranged  3  in  a  minute  cluster, 
many  of  these  covering  the  erect  flowering  stems,  instead  of  being  solitary  as  in  other 
oaks.  (The  female  flowers  are,  however,  solitary,  as  in  other  oaks.)  Upon  these  valid 
botanical  characters  Oersted  proposed,  in  1866,  that  this  tree  be  called  Pasania  denHr 
flora.  Since  then,  however,  it  has  been  maintained  under  the  name  Q.  densiflora,  given 
to  it  by  Hooker  and  Arnott  In  1841.  One  eminent  American  tree  botanist  has  recently 
taken  up  Oersted's  name.  But  granting  the  technical  grounds  are  good  for  such  a  change, 
it  is  preferable,  in  the  writer's  opinion,  to  still  maintain  this  tree  as  a  member  of  the 
genus  Quercus  by  slightly  enlarging  the  definition  of  the  genus.  In  all  other  outward 
gross  characters — foliage,  fruit,  wood,  and  habit — this  tree  is  and  always  will  be  an  oak 
to  the  lumberman  and  to  the  practical  forester.  Precedents  for  continuing  to  regard 
the  tree  as  an  onk  are  not  wanting.  Thus,  box-elder  (Negundo),  though  equally  distinct 
from  the  true  maples,  is  retained  in  the  genus  Acer. 
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height  with  slender  upright  branches.  The  form  varies  greatly ;  in  close  stands, 
the  crown  is  narrow,  with  uprlglit  branches  and  a  long  clear  trunk,  rarely 
straight;  in  the  open,  the  crown  is  broad,  with  big,  horizontal  limbs,  and  the 
trunk  is  short  and  thick.  The  trunks  are  smooth  looking,  pale  brown  tinged 
with  red,  often  with  grayish  areas;  their  thick,  finn  bark  has  deep,  narrow 
seams  cutting  it  into  very  wide,  squarish  plates ;  the  bark  of  young  trees  and  of 
large  limbs  is  smooth  and  unbroken.  Young  twigs  are  densely  woolly  (with 
star-shaped  hairs),  but  the  wool  disappears  after  the  first  year,  when  the 
branchlets  are  deep  brown,  tinged  with  red,  and  are  often  covered  with  a  whitish 


Fio.  149. — Qucrcus  denai/lora. 


bloom.  Full  grown  leaves  (figs.  148  to  150)  are  light  green,  smooth,  and  shiny 
(occasionally  with  woolly  areas)  on  their  top  sides,  and  densely  woolly  with 
reddish  brown  hairs  beneath;  in  late  summer  the  leaves  become  thick  and 
leathery  and  the  w^oolliness  disappears  except  for  a  few  hairs  on  the  lower  sur- 
face, which  is  then  whitish  with  a  very  pale  blue  tint.  Leaves  of  a  season's 
growth  persist  for  3  to  4  seasons.  Acorns  (fig.  150)  mature  in  the  fall  of  the 
second  year,  when  they  are  dull,  very  pale  yellowish  brown,  usually  smooth  and 
shiny,  but  frequently  more  or  less  downy,  while  the  finely  hairy,  bristly  scales 
of  the  cup  (sometimes  very  woolly  at  its  base)  are  pale  yellow  brown. 
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The  shrubby  form  of  this  oak  occurring  on  high  mountains  has  been 
descril)ed  as  a  distinct  variety,  Quercus  dvnsiflora  echinoides  (R.  Br.  Campet.) 
Sargent,  but  it  is  believed  not  to  be  worthy  of  separation,  because  it  is  con- 
nected with  the  hirger  tree  forms  by  numerous  intermediate  ones.  Its  leaves 
are  from  li  to  21  inches  long,  smooth  on  their  upper  surfaces  and  white-hairy 
beneath,  and  the  margins  are  entire  or  with  very  Indistinct  teeth.    Acorns  are 


FiQ.  150. — Quercua  densiflora. 


somewhat  smaller  than  those  of  the  tree  forms  and  the  scales  of  the  cups 
are  also  longer.  These  differences  seem  to  be  due  to  high  altitude  and 
exposure.  Wood  dense  and  fine-grained,  very  hard,  firm,  and  somewhat 
brittle  (though  brittleness  varies  with  age),  light  brown,  faintly  tinged  with 
red.  The  quality  is  suitable  for  agricultural  Implements  and  for  finishing  and 
furniture  lumber.     It  is  employed  more  generally  for  firewood. 
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Economically  a  tree  of  the  greatest  importance  !n  Pacific  forests,  both  for 
its  valuable  tanbark  and  for  the  promise  it  gives  of  furnishing  good  com- 
mercial timber  in  a  region  particularly  lacking  in  hardwoods.  The  present 
extensive  practice  of  destroying  this  oak  for  its  bark  alone,  without  utilizing 
the  wood,  calls  for  prompt  conservative  action. 

Longevity. — Full  records  of  age  limits  are  lacking.  Forest-grown  trees  from 
14  to  18  inches  in  diameter  are  from  80  to  128  years  old ;  trees  from  20  to  60 
Inches  In  diameter  are  from  150  to  250  years  old.  It  doubtless  attains  a 
greater  age. 

BANGE. 

Southwestern  Oregon  to  Southern  California.  From  coast  ranj^es  of  southwestern  Ore- 
gon, northern  Sierras  of  California,  and  coast  ranges  southward  to  Santa  Ynez  Moun- 
tains (Santa  Barbara  County)  ;  generally  at  from  sea  level  to  4,000  and  5,000  feet 
elevation. 

Oregon. — From  Umpqua  River  southward,  probably  only  in  const  mountains ;  common 
on  streams  from  sea  through  Douglas  flr  forest.  Locally  noted  at  Gold  Beach  (mouth  of 
Rogue  River). 

California. — Northern  coast  mountains;  on  ridges  and  streams  from  near  sea  inland 
to  Trinity  Mountains,  here  growing  under  Douglas  flr  at  elevations  up  to  3,000  feet  or 
over;  on  South  Fork  Mountain,  up  to  about  5,000  feet,  and  eastward  to  a  canyon  near 
Lewlston,  where  a  single  tree  has  been  seen ;  also  one  in  canyon  (at  3,700  to  3,800  feet) 
between  French  Quich  and  Deadwood.  Not  on  ITpper  South  Fork  of  Trinity  River  and 
not  detected  in  eastern  Siskiyou  County  nor  In  region  between  Scott  Valley  and  Salmon 
River,  but  west  of  latter  it  occurs  on  east  slope  of  "  Salmon  Summit "  ridge  at  2.000  to 
3,800  feet.  Locally  noted  near  Dyerville  (Humboldt  County)  ;  also  In  a  broad  belt  on  west 
slope  of  Trinity  Mountain  above  Hoopa  Valley  between  2,100  and  4,000  feet;  and  on 
lower  slopes  bordering  Hoopa  Valley  and  from  Hoopa  Valley  westward  to  between  Red- 
wood Creek  and  Blue  Lake ;  north  of  Humboldt  Bay,  in  redwoods  In  lower  Mad  River  val- 
ley, but  not  in  upper  part  of  this  valley  ;  lower  Van  Dusen  River  eastward  to  a  point  about 
2  miles  below  Valley  View  Tavern,  and  westward,  abundantly  In  redwoods,  to  Brldgevllle 
and  Hydesvllle;  near  Ferndale  and  in  hills  south  of  it,  also  about  Briceland,  upper  Mat- 
tole,  and  In  Mattole  gulch  (South  of  King  Mountain).  Mendocino  County:  Enters  this 
county  from  north  and  is  common  throughout  most  of  redwood  forest ;  noted  at  Rockport 
and  frequently  between  Briceland  (Humboldt  County)  and  Kenny;  south  of  Kenny,  fre- 
quent on  coast  in  and  on  borders  of  redwoods,  also  among  California  swamp  pine  between 
Fort  Bragg  and  Gualala ;  near  mouth  of  Big  River  and  about  the  Mendocino  pine  barrens ; 
road  between  Westport  and  Laytonville  and  in  canyon  east  of  Laytonvllle  (road  to  Round 
Valley)  ;  abundant  in  redwoods  from  pine  barrens  eastward  en  road  from  Mendocino  to 
Ukiah,  also  on  cool  north  slope  (south  side)  at  head  of  Big  River  canyon ;  north  of 
Uklah,  at  Willlts  and  In  forest  north  and  northwest  of  Willlts ;  upper  part  of  Redwood 
Canyon  (northeast  of  Calpella).  Sonoma  County:  Common  throughout  redwoods  and 
considerably  east  of  their  eastern  border;  hill  at  Sea  View  (east  of  Fort  Ross)  and  on 
Austin  Creek,  thence  southward  to  Russian  River,  on  which  it  Is  common  from  Duncan 
Mills  to  east  edge  of  redwoods  at  Forestvllle ;  very  abundant  south  of  Russian  River  from 
Monte  R|o  to  Camp  Meeker  and  southern  edge  of  redwoods  near  Freestone,  thence  east- 
ward to  Green  Valley,  where  it  goes  to  within  about  3  miles  of  Sebastopol.  Inland  only 
to  Napa  Mountains,  here  occurring  on  streams.  In  north  part  of  Napa  County  from  Mount 
St.  Helena  southward ;  common  In  gulches  of  hills  west  of  Callstoga,  not  far  from  which 
It  descends  to  mouth  of  small  canyon  ;  mountains  on  east  side  of  Napa  Valley.  Common 
In  southwest  Lake  County  on  east  side  of  Cobb  Mountain  Ridge,  and  also  of  Mount  St. 
Helena  (1,500  on  St.  Helena  Creek  to  over  3,000  feet)  ;  near  Adams  Springs  it  predom- 
inates with  Douglas  flr.  Marin  County:  Inverness  Ridge  (Point  Reyes  Peninsula)  from 
point  5  or  6  miles  south  of  Tomales  Point  southward  to  Olema ;  east  of  Tomales  Bay,  on 
Paper  Mill  and  Lagunitas  creeks  and  in  San  Geronlmo  Valley,  thence  southward  to  Mount 
Tamalpala — here  a  tree  in  gulches  and  canyons,  and  shrub  In  chaparral  of  upper  slopes ; 
very  large  near  Rock  Springs  at  west  end  of  Tamalpais  Ridge ;  south  side  of  Tamalpais 
in  Redwood  Canyon  and  at  Mill  Valley.  Frequent  south  of  San  Francisco  Bay  on  sea- 
ward coast  range  and  on  Santa  Cruz  Mountains ;  west  of  King  Pass  on  road  from  Palo 
Alto  to  sea ;  common  from  Boulder  Creek  to  Big  Basin.  Northern  and  Central  Sierras 
southward  to  Mariposa  County  in  lower  yellow  pine  growth  and  upper  foothill  forest ;  In 
Lassen  Peak  and  Plumas  National  Forests,  at  2,000  to  3.000  feet.  Butte  County,  near 
Junction  House  (road  from  BIdwell  Bar  to  Quincy),  probably  coming  from  Little  North 
Fork  of  Feather  River,  and  to  point  a  few  miles  below  Berry  Creek  (about  1,900  feet). 
Yuha  County:  East  slopes  of  Oregon  Hills  and  lower  part  of  North  Fork  Yuba  River  Can- 
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yon  from  Ruths  Ranch  Pass  to  Builarda  Bar,  thence  eastward  up  Willow  Creek  to  Camp- 
tonvllle  and  beyond  to  at  least  4,000  feet  elevation  (with  western  yellow  pine).  Sierra 
County:  Entered  from  west  (on  road  Camptonyllle  to  Mountain  House),  and  probubly 
also  on  canyons  of  North  and  Middle  Forks  Yuba  River.  Placer  County:  About  4  milesi 
northeast  of  Forest  Hill  (road  to  Sugar  Pine  Mill),  Q.  den»iflora  echinoides  occurs  In  con- 
siderable numbers.  Stanislaus  National  Forest,  locally  abundant  only  between  3,00O  and 
5,000  feet,  on  west  slope  of  Tunnel  Hill,  on  headwaters  of  Alton  Creek,  Pilot  Creek,  near 
Deep  and  Mutton  canyons,  and  on  Big  Iowa  Canyon  (tributary  South  Fork  American 
River).  Infrequent  near  southern  limit  in  southern  coast  ranges,  except  in  Santa  I^ucia 
Mountains  of  Monterey  National  Forest,  here  extending  from  sea  level  to  5,000  feet  in 
watersheds  of  Sur,  Carmelo,  Arroyo  Seco,  San  Antonio,  and  Nacimlento  rivers ;  most 
important  tree  on  streams  flowing  into  the  ocean,  as  It  is  also,  but  smaller  in  grow^th,  of 
higher  elevations.  Not  about  Monterey,  nor  on  Monterey  Peninsula ;  few  trees  noted  in 
Arroyo  Seco  River  canyon  west  of  Santa  Lucia  Peak,  and  in  upper  part  of  Arroyo  Seoo 
Valley  above  junction  of  Willow  Creek ;  commoner  in  gulches  and  canyons  of  coast  slope 
In  Sur  River  region,  and  In  Isolated  patches  and  groves  of  redwoods  south  of  Carmel  Bay. 
San  Benito  County:  Canyon  (few  hundred  feet  below  summit)  on  north  side  of  Fremont 
Peak.  San  Luis  Obispo  National  Forest,  In  basins  of  San  Luis  and  Arroyo  Grande  rivers  ; 
locally  noted  near  Cuesta  Pass  at  1,500  to  2,000  feet.  Santa  Barbara  National  Forest, 
on  watersheds  of  Santa  Ynez,  Santa  Barbara,  and  Matilija  rivers ;  Mount  Plnos  at  9.500 
feet ;  summits  of  Santa  Ynez  Mountains,  at  2,400  to  4,700  feet ;  In  T.  5  N.,  R.  21  W.,  some 
distance  northeast  of  Nordhoff ;  also  at  head  of  Howard  Creek,  and  of  Horn  Canyon  <near 
Nordhoff),  which  is  probably  its  southern  limit  in  the  coast  mountains. 

The  variety  Q.  denaiftora  echinoides  ranges  from  Canyon  Creek  (Siskiyou  Mountains) 
over  northern  California  and  southward  in  Sierras  and  coast  ranges  to  Sonoma  County  ; 
in  Stanislaus  National  Forest,  noted  on  north  slope  of  Rubicon  RUer,  at  4,000  to  4,500 
feet  elevation. 

OCCUBBENCE. 

Valleys  and  low  slopes,  borders  of  low  mountain  and  foothill  streams,  coves,  and 
ravines ;  in  rich,  moist,  sandy,  and  gravelly  soils.  Sometimes  in  nearly  pure,  small 
stands,  but  chiefly  in  mixture  with  redwood  and  Douglas  fir ;  occasionally  with  California 
live  oak.     Largest  In  coast  region. 

Climatic  Conditions. — Similar  to  those  of  redwood. 

Tolerance. — Imperfectly  known.  Endures  considerable  shade  throughout  life,  but 
grows  best  with  top  light ;  dense  side  shade  clears  its  tall  trunks  completely.  Gives  evi- 
dence sometimes  of  great  tolerance. 

Rbfroduction. — Prolific  seeder  and  seedlings  often  abundant  in  partial  shade.  Sprouts 
vigorously  from  cut  stumps,  producing  permanent  stems. 

Family  ULMACEiB. 

The  elm  family  is  composed  mainly  of  trees,  with  a  few  shrubs.  It  includes 
the  well-known  elms  and  hackberries.  Most  of  these  have  rather  small  leaves, 
borne  singly — never  in  pairs,  one  opposite  another — and  shed  them  each  autumn. 
Their  flowers  combine  both  male  and  female  reproductive  organs,  though  distinct 
male  or  female  flowers  sometimes  occur  with  the  bisexual  ones,  on  the  same  tree 
or  branch.  Fruits  are  matured  in  one  year,  and  are  (1)  small,  flat  bodies  with 
thin,  papery  wings  (surrounding  the  seed  body),  which  render  them  very  buoy- 
ant (elm)  ;  (2)  small  nut-like  wingless  bodies  (planer-tree) ;  (3)  small,  berry- 
like bodies  with  thin,  sweetish  flesh  surrounding  hard,  bony  seeds,  which  are 
eaten  (without  injuring  the  seed)  by  birds  and  mammals  and  so  distributed 
away  from  the  parent  trees  (hackberries).  The  berry-like  fruits  ripen  In 
autumn,  but  the  winged  fruits,  with  few  exceptions,  ripen  In  spring  or  early 
summer.  The  latter  usually  germinate  that  season,  while  the  former  do  not 
grow  until  the  following  season. 

The  wood  of  these  trees  is  characteristically  marked  with  wavy  or  zig-zag  lines 
of  minute  pores,  seen  on  cross-sections  of  the  trunk.  No  other  trees  have  this 
character,  which  Is  particularly  marked  In  the  wood  of  the  eUns  and  hackberries, 
the  principal  members  of  this  family. 

Several  members  of  the  family  are  large  forest  trees  of  the  flrst  economic  im- 
portance, often  forming  the  bulk  of  extensive  forests,  while  others  are  scattered 
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through  forests  of  other  trees  or  in  the  open.  Their  habitat  includes  wet, 
swampy,  moist,  rich  soils  as  well  as  the  driest  and  most  arid  ones,  but  all  grow 
at  low  elevations. 

A  single  group  only  of  this  family,  the  hackberries,  Is  represented  in  the 
Paclflc  region,  where  its  representatives  are  rare.  Other  North  American  trees 
of  this  family  belong  to  eastern  United  States. 

GELTIS.     HACKBERRIES. 

A  small  group  of  large  or  medium-sized  trees  and  shrubs,  represented  in  the 
Pacific  region  by  two  species.  The  rough  bark  is  characteristically  marked  by 
projecting,  knife-like  ridges,  and  the  light-colored  wood  is  distinguished  by  the 
zig-zag  lines  of  flue  pores  which  mark  each  layer.  Peculiarities  of  the  leaves 
are  their  unequal  sides,  their  conspicuously  3-nerved  or  veined  bases,  and  their 
arrangement  on  the  twigs  so  as  to  form  flat  sprays,  which  makes  them  appear 
to  grow  alternately  from  two  opposite  sides  of  the  branchlets. 

The  minute,  inconspicuous  flowers  (comprising  those  of  male  sex,  and  those 
which  combine  male  and  female  organs — perfect  flowers)  are  produced  in  spring 
on  new  twigs  of  the  year,  male  flowers  at  the  base  of  the  twig  and  the  perfect 
ones  singly,  usually  on  thread-like  stems  springing  from  the  bases  of  the  leaves 
at  the  end  of  the  branchlet.  Perfect  flowers  develop  into  single  cherry-like 
fruits,  which  have  a  thin,  dry,  sweetish  flesh  covering  a  very  hard-shelled, 
smooth  or  rough Ish  seed.  The  seeds  are  rather  difficult  to  germinate,  being 
apt  to  "  He  over  "  for  a  season  before  they  grow,  unless  planted  or  falling  in  a 
soil  that  Is  constantly  moist. 

Wood  of  the  hackberries  Is  commercially  of  only  secondary  Importance  at 
present;  that  of  the  two  species  occurring  In  the  Pacific  region  Is  of  no  value 
there,  but  one  of  these  trees  produces  useful  timber  in  eastern  forests. 

Hackberries  are  of  ancient  origin.  Remains  of  those  from  which  European 
species  descended  have  been  discovered  In  the  Miocene  formation  of  that 
continent. 

Hackberry. 

Celtia  oiTidentalift  ^  Llnn.<eus. 
DISTINGUISHING   CHARACTERISTICS. 

Hackberry  Is  rare,  and  only  a  small  tree  or  low  shrub,  generally  under  25  feet 
In  height  and  10  Inches  In  diameter  in  the  Pacific  region.  East  of  the  Rocky 
Mountains,  its  principal  range,  it  Is  a  straight,  slim  tree  from  80  to  90  feet  high 
and  from  2  to  3  feet  through  when  grown  in  the  forest;  in  the  open  it  has  a 
shorter  and,  often,  thicker  trunk,  and  a  very  broad,  symmetrical,  rounded  crown 
of  large  limbs,  which  are  intricately  branched  and  sometimes  drooping.  The 
trunks  and  limbs  are  grayish  In  open  situations,  and  apt  to  be  brownish  gray 
In  shaded  places,  and  are  conspicuously  marked  with  irregularly  shaped  pro- 
jecting ridges  of  bark.  Young  twigs  are  pale  green,  but  at  the  end  of  the  sea- 
son they  are  clear  reddish  brown,  with  minute,  flat,  pointed  buds,  peculiarly 
dark  chestnut.  What  appears  to  be  a  terminal  winter  bud  Is  the  last  side,  or 
lateral,  bud,  at  which  the  immature  terminal  part  of  the  twig  has  broken  oCf. 

•  A  number  of  varieties,  and  even  species,  have  been  distinguished,  based  mainly  upon 
the  size,  texture,  and  teeth  of  the  leaves,  as  well  as  upon  the  color  and  size  of  the 
"  berries."  These  forms,  the  validity  of  which  Is  in  doubt,  occur  mainly,  if  not  entirely, 
east  of  the  100th  meridian.  They  will  be  considered  in  Parts  II  and  III  of  this  work, 
which  deal  with  trees  east  of  the  Pacific  region. 
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The  next  year  the  twig  is  lengthened  by  the  growth  of  this  bud.  Mature  leaver 
(flg.  151),  shed  in  autumn,  are  somewhat  thiclsish,  stiff,  veiny,  and  very  roagrli 
to  the  touch  on  their  top  sides;  lighter  green  beneath,  with  or  without  very 


Fig.    151. — Celtia  oecidenialis. 


minute  hairs  on  the  veins  and  stems.  They  vary  in  length  from  about  2  to  5 
inches.  The  clierry-like,  slender-stemmed  fruits  (flg.  151)  are  smooth,  dull 
purplish  brown  when  ripe  in  autumn,  three-eighths  to  about  one-half  an  inch 
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in  length,  with  a  minute  point  at  the  top.  A  dry,  sweet,  very  thin,  yellowish 
pulp  covers  the  hard,  thick-shelled  seed.  The  fruit  of  this  tree  is  extensively 
eaten  by  birds,  which  thus  assist  greatly  in  disseminating  the  seeds,  which 
are  not  Injured  by  digestive  action,  but  on  the  contrary  are  probably  better  pre- 
pared for  germination.  Flood  waters  also  aiji  In  distributing  the  seed.  Exten- 
sion of  the  species  by  direct  seeding  from  the  tree  is  slow.  Wood,  rather  heavy, 
moderately  soft,  brittle,  and  very  wide-grained;  the  whitish  sapwood  is  exceed- 
ingly thick  and  the  heartwood  is  a  bright  yellowish-white.o  Of  no  economic  use, 
owing  to  rarity  of  occurrence  and  poor  timber  form  in  the  far  West.  In  the 
East  It  produces  good  but  not  extensive  quantities  of  excellent  saw  timber,  which 
is  made  into  second-class  lumber. 

Longevity. — The  age  attained  by  the  Pacific  form  is  unknown.  It  grows 
rapidly  in  the  East,  attaining  great  age,  but  appearing  to  reach  maturity  in 
about  75  or  80  years.  Eastern  forest-grown  trees  from  18  to  24  inches  in 
diameter  are  from  140  to  165  years  old. 

BANGE. 

From  St.  Lawrence  River  (St.  Helens  Island,  near  Montreal)  to  southern  Ontario;  in 
the  United  States  from  Massachusetts  (Massachusetts  Bay)  to  northwestern  Nebraska, 
North  Dakota,  southern  Idaho  (Boise),  eastern  Washington  and  Oregon  (Snake  River), 
western  Washington  (I*uget  Sound).  Nevada  (East  Humboldt  Mountains),  New  Mexico, 
and  south  to  Florida  (Biscayne  Bay  and  Cape  Romano),  middle  Tennessee,  Missouri, 
eastern  Kansas,  Indian  Territory,  and  eastern  Texas. 

OCCURRENCE. 

Rocky  bluffs  and  slopes  near  streams :  in  dry  broken  rock,  or  poor  gravelly  soil.  Lack 
of  moisture  (not  a  requirement)  produces  stunted,  scraggy  trees.  Cultivated  In  moist, 
rich  soil,  it  is  more  like  the  typical  eastern  form.  Scattered  singly  or  In  small  groups ; 
not  common. 

Climatic  Conditions. — Similar  to  those  of  western  yellow  pine. 

TOLEEANCK. — Endures  considerable  shade  throughout  life. 

Reproduction. — Fairly  abundant  seeder,  but  reproduction  scanty. 

Palo  Blanco. 
Celtis  reticulata  Torrey. 

DISTINOITISHING   CHARACTERISTICS. 

The  palo  bianco,  known  almost  entirely  by  this  Spanish  name,  is  considered 
by  some  authors  to  be  only  a  variety  of  the  eastern  smooth  and  shiny -leafed 
Celtis  missiftHippieu8i8  Bosc.  As  palo  bianco  occurs  in  the  southwest  and  in 
the  Colorado  Desert  part  of  California,  it  is  a  very  different  tree  in  habit  from 
its  eastern  relative,  particularly  in  its  shorter,  wider,  and  rough  leaves  (fig. 
152). 

It  ranges  In  size  from  a  low,  densely  branched  shrub  to  a  round-crowned, 
short-trunked  tree  from  15  to  .'JO  feet  high  and  from  G  to  10  inches  or  more 
in  diameter ;  the  bark  fs  bluish,  ashy  gray,  and  is  rough,  with  prominent,  thin, 
short,  projecting  ridges.  Mature  leaves  (fig.  152),  thick  and  leathery,  are  very 
veiny,  deep  green  on  their  upi>er  sides;  very  rough  (like  sand-paper) — some- 
times only  slightly  rough,  however,  and  verj'  light  yellowish  green  beneath, 
with  or  without  minute  straight  hairs,  and  with  a  conspicuous  network  of  small 
veins;  margins  of  the  leaves  mainly  without  teeth.  Mature  fruit  (fig.  152), 
ripe  in  autumn,  orange  red.  Wix)d,  somewhat  lighter  than  that  of  Celtis  mi^- 
sissippiensis  and  of  about  the  same  weight  as  that  of  C.  occidentalism  is  not 


*  See  characterization  of  wood  under  genus,  which  holds  good  for  this  species. 
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(listing ishable  from  the  wood  of  these  two  species.  Poor  timber  form  of  the 
tree  renders  its  wood  of  little  economic  use,  except  as  a  second-class  fuel  wood. 
Of  little  Importance  as  a  forest  tree;  useful  for  establishing  protective  cover 
along  desert  streams. 


Fig.   152.— re//i»  reticulata. 


liONGEViTY. — Not  fully  determined.  It  grows  very  slowly,  both  in  diameter 
and  in  height,  in  unsheltered,  dry  situations,  where  trees  from  -5  to  9  inches 
through  are  from  GO  to  110  years  old. 

RANGE. 

From  eastern  Texas  (Dallas)  to  the  Rio  Grande  and  through  New  Mexico  and 
Arlsona  to  southern  I'tah,  Nevada,  California  (western  rim  of  Colorado  Desert)  ;  Lower 
California  (San  Julio  Canyon  and  Cerros  Island). 
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OCCURRENCE. 

IjOW  mountain  canyons,  dry  or  Intermittent  water  courses,  desert  gulches,  and  borders 
of  rocky  streams ;  in  dry,  gravelly  soil.  Scattered  singly  and  in  small  groups  or 
groves. 

Climatic  Conditions. — Similar  to  those  of  white  alder. 

Tolerance.— I^ndetermined,  but  trees  show  marked  tolerance  of  shade. 

Rbprodcction. — Abundant  seeder.  Germination,  except  in  constantly  moist  soil, 
tardy ;  seedlings  rather  sparse. 

Family  LAUBACEJE. 

A  small  family  (as  represented  in  onr  forests)  of  trees  characterized  by  the 
pungent,  aromatic  taste  and  odor  of  their  bruised  green  bark  and  foliage.  It 
includes  the  widely  known  camphor  and  bay  trees  of  the  Old  World,  our  well- 
known  eastern  sassafras  tree,  and  a  group  of  "  loblolly  "  bay  trees  of  our  south- 
ern forests,  together  with  a  single  genus  in  the  Pacific  region.  The  foliage  of 
some  of  these  species  is  evergreen,  whereas  that  of  others  is  shed  each  autumn. 
The  leaves  of  some  are  bonie  singly,  those  of  others  in  pairs — one  leaf  opposite 
another.  In  some  si^ecies  the  flowers  combine  both  male  and  female  organs, 
while  In  others  male  and  female  flowers  are  each  borne  on  different  trees. 
Fruits  of  our  representatives  are  berry  or  i)lum  like,  with  one  hard-shelled  seed. 
The  wood  of  these  trees,  often  hard  and  beautifully  marked,  is  mainly  of  only 
minor  commercial  imiwrtance.  Economically,  the  camphor  trees  are  the  most 
valuable  of  the  group,  all  parts  of  the  trees  yielding  camphor. 

XnCBELLULAILIA.      LAUSEL. 

Since  this  genus  is  represented  by  a  single  s|)ecles  only,  inhabiting  the  Pacific 
forests,  Its  characteristics  are  given  under  that  si>ecaes. 

California  Laurel;  Oregon  Myrtle. 

Umbellitlaria  califomica  (Hook,  and  Am.)  Nuttall. 

DISTINGUISHING    CHARACTERISTICS. 

California  laurel  is  an  evergreen  tree,  distinguished  at  once  from  all  others 
of  its  range  by  the  strong  camphoric-pungent  odor<»  of  its  crushed  leaves  or 
green  bark.  lender  the  most  favorable  growth  conditions,  from  60  to  80  feet  high 
and  from  2^  to  3*  feet  in  diameter;  exceptionally  large  trees  are  sometimes  4 
feet  through.  In  the  dense  forest  it  has  a  clean,  straight  trunk  from  30  to  40 
feet  long  and  a  narrow  crown  of  close,  small,  upright  branches.  Elsewhere, 
however,  and  much  more  commonly,  it  has  a  very  short,  thick  trunk,  surmounted 
by  large,  long  limbs  which  trend  upward  and  form  an  exceedingly  wide,  dense, 
rounded  crown.  In  moist  shaded  mountain  canyons  and  gulches  it  appears 
in  a  many-stemmeil  shrubby  form  in  clumps  and  thickets  from  10  to  15  feet 
high.  Bark  of  large  trunks  is  thin,  very  dark  reddish-brown,  and  scaly ;  the 
stems  of  young  trees  are  smooth,  and  dull  grayish-brown.  New  leaves  are 
produced  throughout  the  summer  on  the  stems,  which  grow  constantly  In  height. 
This  results  in  the  branches  being  heavily  foliaged.    As  a  rule,  the  leaves   of 


"The  green  bark  and,  particularly,  the  leaves  possess  a  light  volatile  oil,  follicles 
of  which  are  given  off  when  either  is  crushed,  and  which  when  inhaled  through  the 
nostrils  produces  severe  pain  over  the  eyes,  attended  often  hy  violent  sneezing.  Con- 
tinued inhalation  of  the  odor  of  fresh  leaves  usually  produces  slight  dizziness,  hut  appar- 
(>ntly  no  other  alarming  effects.  The  dried  leaves  produce  the  same  effect,  hut  less 
violently. 
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y  season's  growth  persist  on  the  branches  for  dbout  two  years,  but  frequently 
some  of  them  are  retained  for  five  or  six  years.  When  mature  (fig.  153)  they 
are  shiny,  smooth,  deep  yellow-green,  about  3  to  nearly  6  hiches  long  and  from 


Fig.   153. — Umbellularia  califomica:  a,  fruit. 


one-third  inch  to  If  inches  wide.  The  yellowish-green  fruit  (fig.  153),  re- 
sembling an  olive,  has  a  thin,  leathery,  fleshy  covering  which  contains  a  large, 
thin-shelled  seed.    The  fruits  mature  in  one  season,  are  ripe  during  October, 
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-when  they  fall.  They  germinate  shortly  afterwards.  They  are  frequently 
washed  down  mountain  streams,  and  in  this  way  a  dense  cover  Is  extended 
cilong  many  narrow  gulches,  in  which,  in  the  otherwise  dry  foothills,  grateful 
springs  are  thus  maintained.  Wood,  very  heavy  when  green,  moderately  heavy 
when  dry,  hard,  very  firm,  fine-grained,  and  rich  yellowish-brown,  often  beauti- 
fully mottled ;  **  the  sapwood  is  very  thick.  No  other  of  our  hardwoods  excels 
it  in  beautiful  grain  when  finished.  It  is  a  most  valuable  cabinet  and  finishing 
Tvood.  Well  known  for  this  excellent  quality  in  the  rather  limited  region  of 
commercial  supply,  where  the  tree  deserves  conservative  treatment  as  a  timber 
tree. 

Longevity. — Little  is  known  of  the  age  limits  of  this  tree,  which  is  unques- 
tionably long-lived.  Trees  from  20  to  25  inches  in  diameter  are  from  IGO  to  210 
years  old ;  larger  trees  are  known  which  should  prove  to  be  very  much  older. 

RANGE. 

Sonthwestem  Oregon  (South  Fork  of  Umpqua  River,  Coos  County)  and  southward  in 
coast  ranges  and  Sierras  (from  head  of  Sacramento  Valley)  to  southern  border  oiF- Cali- 
fornia.    In  north,  at  sea  level  to  1,500  feet ;  in  south,  2,000  to  4,000  feet  elevation. 

Oregon. — Coast  Range  and  Sisklyous. 

California. — Coast  region.  Humboldt  County:  Eastward  to  Redwood  Creek ;  Redwood 
Creek  to  Blue  Lake;  not  in  lower  Mad  River  Valley  (north  of  Humboldt  Bay)  ;  south  of 
Humboldt  Bay,  from  Hydesville  to  Bridgeville,  and  thence  eastward  to  the  Little  Van 
Dusen.  Nearest  coast,  between  Ferndale  and  Bear  Valley,  and  between  Capetown  and 
Petrolla ;  at  Briceland,  and  in  MattoI%  Valley.  Mendocino  County:  Coast  region  from 
north  part  of  county  southward,  in  and  about  edges  of  redwood  forest ;  noted  near  Kenny 
and  southward  to  Westport,  Fort  Bragg,  Mendocino,  and  Gualala ;  common  in  redwoods 
between  Westport  and  Cahto ;  east  of  Laytonville  and  between  Eel  River  and  Round  Val- 
ley, and  east  of  this  on  Middle  Fork  Eel  River ;  on  west  side  of  Mount  Sanhedrin,  between 
Hearst  and  Sawyer,  and  on  Cave  Creek  and  Redwood  Hill ;  in  Redwood  Canyon ;  south- 
ward nearly  to  Ukiah  on  Russian  River  and  northward  over  Ridgewood  Summit  to  and 
beyond  Willits ;  about  Mendocino  City,  between  Mendocino  and  Ukiah,  and  between  head 
of  Big  River  and  Ukiah  Valley ;  In  valley  4  to  5  miles  northeast  of  Ukiah,  and  at  points 
on  Russian  River  and  Coal  Creek.  Sonoma  County:  Northeastern  part  on  Big  Sulphur 
or  Pluton  Creek  Canyon  slopes  from  Geysers  to  Socrates  Basin,  and  eastward  over 
Cobb  Mountain  Divide  Into  Lake  County ;  also  at  point  about  6  miles  above  Cloverdale 
in  lower  part  of  Big  Sulphur  Canyon ;  Russian  River  Valley  north  of  Cloverdale ; 
road  from  Hopland  to  Highland  Springs  on  south  side  of  canyon  (which  road  follows 
eastward  from  Russian  Valley)  ;  Russian  River  Canyon,  2  miles  east  of  Healdsburg, 
and  In  canyon  between  Alexander  and  Knights  valleys;  lower  Russian  River  from  For- 
estvllle  to  Guernevllle,  Monte  Rio,  and  Duncan  Mills,  and  westward  nearly  to  mouth 
of  Russian  River ;  southward  as  far  as  Camp  Meeker  and  Occidental,  and  eastward 
to  Green  Valley  (seen  here  nearly  to  Sebastopol).  Southeastern  part  of  county,  on 
Sonoma  Creek,  between  Sonoma  and  El  Verano,  and-  northward  at  Glen  Ellen  and 
northward  to  where  Sonoma  Valley  opens  on  west  into  Santa  Rosa  Valley ;  westward 
into  mountains  separating  Sonoma  Valley  from  Petalubaa  Valley,  and  eastward  In 
mountains  between  Sonoma  and  Napa  valleys.  Napa  County:  North  part  and  south- 
ward to  little  below  Oakville ;  near  Callstoga  on  floor  of  valley  and  In  gulches ;  at  north 
end  of  Napa  Valley  up  south  slopes  of  Mount  St.  Helena.  Marin  County:  Mount  Tamal- 
pais  (tree  in  canyons  and  moist  basins,  and  shrub  in  dense  chaparral  of  upper  slopes), 
especially  about  Rock  Spring  (west  end  of  main  ridge),  in  Cataract  Canyon  (north  side), 
and  in  Redwood  Canyon  (south  side)  ;  Mill  Valley  and  Sausallto ;  Tomales  Bay  (east  and 
west  shores),  and  in  gulch  east  of  Marshall;  on  west  side  of  Tomales  Bay  on  east  and 
west  slopes  of  Inverness  Ridge;  In  redwoods  on  Paper  Mill  Creek,  at  Ijagunltas  and  San 
Creronlmo  Valley,  on  hills  west  of  San  Rafael,  and  north  of  San  Rafael  on  steep  canyon 
slopes  near  Corte  Madera  Creek.  Yolo  County:  Cache  Creek,  Capay  Valley.  Solano 
County  :  Jameson  Canyon  (In  hills  between  south  end  of  Napa  Valley  and  Sulsun),  from 
Green  Valley  westward.     Sutter  County:  Gulches  on  north  side  of  Marysvllle  Buttes,  and 

"Green  and  unseasoned  logs  sink  In  water.  In  which  lumbermen  place  them  to  pro- 
duce   (by  soaking)    the  beautiful   "black  myrtle"   lumber    (Gorman). 
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north  slope  of  North  Butte.     Colusa  County:    East  slope  of  Snow  Mountain  ahove   Ftmt 
Springs,  and  along  Stony  River  to  Stony  Ford ;  Cook  Springs,  Bear  Valley,  and  hilla   be- 
tween Bear  Creek  and  Cortena  Creek.    Lake  County:  Blue  Lakes  to  Saratoga  Springs   and 
yalley  about  Upper  Lake   (town)  ;  east  shore  of  Clear  Lake   (between  Upper  Lake   and 
Bartlett  Landing),  and  up  on  hills  Into  lower  edge  of  pine  forest;  east  side  of  Bartlett 
Mountain  on  spur  reaching  to  edge  Bartlett  Creek  Valley ;  about  Bartlett  Spring ;  east 
end  of  Sulphur  Bank  arm  of  Clear  Lake  on  shore  facing  Ellem  Island ;  west  side  of  Clear 
Lake  from  old  mission  near  Kelseyvllle  to  Soda  Bay,  and  on  base  slope  of  Mount  Konokti 
from  Soda  Bay  to  Horseshoe  Bay ;  south  of  Mount  Konokti  on  west  shore  of  Lower  Lake  ; 
west  of  Clear  Lake,  near  Highland  Springs  and  westward  on  road  to  Hopland ;  5  miles 
south  of  Kelseyvllle,  and  southward  to  near  Middletown,  and  at  point  (2,000  feet)  about  8 
miles  northwest  of  latter ;  near  Adams  Springs ;  Middletown  westward  over  Cobb  Mountain 
Divide ;  on  road  from  Middletown  to  within  7  miles  of  Lower  Lake,  and  along  St  Helena 
and  Putah  creeks  from  Middletown  eastward ;  common  on  St.  Helena  Creek  from  edg& 
of  Middletown  Valley  southward  and  up  Mount  St.  Helena   (3,600  feet).     Santa  Clara 
County:  Coyote  Creek  near  Gilroy  Hot  Springs;  highest  parts  of  Mount  Hamilton  and 
adjacent  ridges  near  Lick  Observatory.    Alameda  County:  Canyons  of  Mission  Peak  (near 
Mission  San  Jose).     Contra  Coata  County:  Upper  part  of  Marsh  Creek  Canyon  at  east 
base  of  Mount  Diablo,  and  Mitchell  Canyon ;  hills  near  Martines,  and  westward  on  bay 
shore.     Santa  Cruz  County:  Abundant  in  most  parts  of  Santa  Cruz  Mountains,  including 
Boulder  Creek  Valley;  on  railroad  from  Los  Gatos  to  Fulton  Orove  of  redwoods;  scarce 
in  south  part  of  Santa  Cruz  hills  east  of  north  end  of  Monterey  Bay,  and  for  several  miles 
northwest  of  Watsonville  does  not  occur  at  all.     Monterey  County:    Probably  absent    (or 
rare)   in  Monterey-Pacific  Grove  region  ;  Santa  Lucia  Peak  to  within  about  600  feet  of 
summit ;  Arroyo  Seco  Canyon  and  north  of  peak  in  Arroyo  Seco  Valley  above  Junction  of 
Willow  Creek.    San  Benito  County:  West  side  gulch  of  San  Juan  Valley  and  at  north  base 
of  F*remont  Peak.     Los  Angeles  County:   Near  Alpine  Tavern  (Mount  Lowe)  and  canyons 
lower  down.     Riverside  County:   Canyons  on  west  side  of  San  Jacinto  Mountain.     Noted 
also  near  Mexican  line  near  summits  of  (southern  limit  in)  Coast  Range.    Noted  as  follows 
on  lower  west  slope  of  Sierras:   Shasta  County:  Canyon  of  Sacramento  River  (few  miles 
above    Redding);    lower    McCloud    River    (above    and    below    Baird).      Tehama   County: 
About  10  miles  east  of  Payne  post-oflSce.    Butte  County:   Westward  to  a  little  above  Bid- 
well  Bar   (1,200  feet)   and  eastward  to  near  Berry  Creek    (1,700  feet).      Yuba  County: 
Southwest  slopes  of  Oregon  Hills,  but  not  west  of  these  nor  east  of  North  Yuba  Canyon 
(east  of  Oregon  hills).     Placer  County:  North  Fork  American  River  Canyon,  near  Col- 
fax; Devils  Canyon   (between  Colfax  and  Poorest  Hill)  ;  east  of  latter  and  east  of  Iowa 
Hill;  on  railroad  between  Dutch  Flat  and  Blue  Canyon   (at  about  4,000  feet).     Amador 
County:  Deadmans  Creek  to  Dry  Creek  (road  between  Oleta  and  Volcano)  ;  between  Oleta 
and   Sutter  Creek,  and  above  Defender   Mine   in  Mokelumne   River  Canyon.     Calaveras 
County:    Between    Mokelumne    Hill    and    West    Point.     Tuolumne    County:    Chinese    to 
Crookers,  mostly  from  crossing  of  South  Fork  Tuolumne  River  eastward ;  middle  fork  of 
latter  to  about  3,500  elevation ;  road  from  Crockers  to  Hctch-Hetchy  at  point  between 
Hog  Ranch  and  Canyon  Meadow ;  Hetch-Hetchy  Valley  and  south  slope   (800  feet)   and 
north  side    (1,500  feet).  '  Mariposa  County:    On  hill  above   Bull  Creek  Gulch,  between 
Coulterville  and  Bower  Cave ;  near  creek  directly  nortwest  of  Mariposa,  and  south  of 
Mariposa  in  Chowchilla  Canyon   (at  about  2,500  feet)  ;  abundant  on  north  side  of  ridge 
west  of  Wassama.  between   latter  and  Wawona,  and   between   Wawona   and  Yosemlte; 
Yosemite  Valley  and  Merced  River  to  top  of  Nevada  Fall  and  into  Little  Yosemite  Valley. 
Madera  County:  Fresno  Flat  and  alwve  latter  on  China  Creek ;  gulch  (2,600  feet)  on  road 
from  O'Neal  to  North  Fork ;  at  latter  place  and  on  North  Fork  San  Joaquin  River  Canyon 
near  Kitanna  Creek.     Fresno  County:    Gulches  of  Pine  Ridge   (north  of  Kings  River), 
from  Sycamore  Creek  eastward  to  beyond  Rush  Creek ;  South  Fork   Kings  River,  near 
Converse  Basin  and  between  Mill  Creek  and  Badger,  thence  to  Eshom  Valley.     Tulare 
County:  Badger  to  about  6  miles  of  Auckland  ;  occasional  in  gulches  of  Kaweah  River  Can- 
yon between   Redstone   Park  and   Sequoia   National   I*ark ;   lower   canyon   of  East    Fork 
Kaweah  River  from  Three  Rivers  to  Mineral  King ;  east  half  of  Tule  Indian  Reservation 
(South  Fork  Xule  River  Basin)    (southern  limit  in  Sierras). 

OCCURRENCE. 

Borders  and  vicinity  of  higher  foothill  streams,  spring-watered  gulches,  lower  mountain 
slopes  and  canyons ;  in  moist  gravelly,  rocky,  or  rich  humous  soil ;  constant,  abundant  soil 
moisture  essential.  Forms  dense  clumps  and  small  patches  (as  a  shrubby  tree),  or  is 
scattered  singly  and  in  groups  (as  a  larger  tree)  with  broadleaf  maple,  California  syca- 
more, red  and  white  alders,  madroiia,  and  tan-bark  and  canyon  live  oaks.  Largest  In  south- 
west Oregon  and  adjacent  California ;  smaller  elsewhere,  especially  in  Sierras. 

Climatic  Conditions. — Similar  to  those  of  red  and  white  alders. 
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Tolerance. — Exceedingly  tolerant  of  shade  throogbout  life,  but  partial  or  full  over- 
head light  necessary  for  best  height  growth. 

Reproduction. — Fairly  abundant  seeder ;  locally  often  heavily  laden  with  fruit.  Seed 
of  moderately  high  rate  of  germination  and  of  very  transient  vitality;  germinates  shortly 
after  falling  to  ground.  Clumps  of  seedlings  frequent  in  dense  or  partial  shade,  where  they 
grow  rapidly. 

Family  SAXIFBAGACEifi. 

A  very  large  group  of  mainly  herbaceous  plants  and  a  few  trees  and  shrubs 
of  world-wide  distribution.  They  receive  their  name  (which  means,  literally, 
stone  breaking)  because  they  mainly  inhabit  dry  or  wet  rocky  situations,  and 
are  particularly  prone  to  alpine  habitats.  The  flowers  have  both  male  and 
female  organs  in  the  same  bloom ;  the  leaves  occur  singly  or  In  pairs  (one  op- 
posite another) ;  and  the  very  minute  seeds  are  borne  in  small,  clustered  cap- 
sules. The  family  Is  represented  in  the  United  States  by  the  following  single 
genus,  the  one  si)ecies  of  which  is  a  tree  described  as  recently  as  1877. 

LYONOTHAMNTTS. 

Lyonothamnus  is  a  genus  containing  the  only  tree  species  of  the  family 
indigenous  to  the  United  States  or  North  America.  It  is  confined  to  the  Cali- 
fornia coast  islands,  Santa  Catallna,  and  Santa  Cruz,  in  the  former  of  which 
it  was  discovered  in  1884  by  William  S.  Lyon,  forester  of  the  first  board  of 
forestry  created  in  California.  The  genus  was  named  in  his  honor.  The  char- 
acters of  this  genus  are  given  under  the  one  species  now  known. 

Western  Ironwood. 
Lyonothamnus  flotHhundus  Gray. 

DISTINGUISHING   CHARACTERISTICS. 

Little  is  known  of  the  trunk  and  crown  form  and  allvical  habits  of  western 
Ironwood.  In  open,  rocky  sites  it  is  only  a  small  shrub ;  most  commonly  a  tall 
shrub  with  clustered  stems,  occasionally  a  shrubby  tree  from  20  to  25  feet  high 
and  from  4  to  8  inches  in  diameter.  The  bark,  with  its  deep  reddish  color  and 
its  thin  flaky  layers,  is  very  characteristic.  A  number  of  bark  layers,  broken 
and  separated,  often  hang  in  long  shreds.  The  twigs  are  clear,  shiny  red.  The 
fern-like  evergreen  leaves  are  opposite  and  vary  greatly  from  an  undivided 
form  (fig.  150)  to  one  split  into  several  subdivisions  (fig.  154).  Individuals 
with  only  one  or  the  other  of  these  tyi)es  occur,  but  trees  are  also  found  bearing 
both  types  of  foliage,**  showing  that  the  species  has  remarkably  variable  foli- 
age. The  small  flowers,  produ<red  In  flat-topped,  branched  clusters,  open  In  early 
summer,  and  the  fruit,  two  very  small,  closely  Joined,  bristly  glandular  capsules, 
each  with  four  minute,  long  seeds,  are  ripe  the  following  autumn.  The  cap- 
sules split  open  of  their  own  accord  and  gradually  the  seeds  are  liberated. 

Wood,  very  heavy,  dense,  flne-gralned,  and  exceedingly  hard.  The  name  Iron- 
wood  was  doubtless  given  because  of  the  hardness  of  the  wood.  It  is  distinctly 
red,  with  a  slight  yellowish  tint.  It  is  suitable  for  ornamental  or  fanc^  wood- 
work, but  is  not  known  to  have  any  economic  use. 

The  limited  range  and  rather  rare  occurrence  of  large  stems  are  likely  to 
prevent  the  species  from  ever  becoming  Important  commercially.  Its  chief  value 
must  lie  In  assisting  to  form  protective  cover  on  steep,  dry,  rocky  slopes,  where 
few  other  trees  and  shrubs  can  maintain  themselves. 


•T.  S.  Brandegee,  Zoe,  I,  111. 
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Longevity. — Imperfectly  known.     Stems  from  2  to  5  inches  throo^li    show 
ages  from  12  to  82  years. 


Fig.  154. — Lyonothamnus  floribundus. 


RANGE. 


Southern  California  coast  isl.inds.  Santa  Cruz,  Santa  Catalina,  Santa  Rosa,  and  San 
Clemente.  Particularly  abundant  on  north  slope  of  Santa  Cruz.  Rarely  arborescent  on 
Santa  Catalina. 
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OOCUBRENCE. 

Canyon   slopes ;    In   rocky   and   gravelly,   dry   soils.     B^orms   rather  dense   small,   pure 
stands,  a  number  of  stems  growing  from  one  root. 


Fia.  155. — Lyonothatnnus  florihundus. 


Climatic    Conditions. — Undetermined,    but    probably    similar    to    those    of    Traslc 
mahogany. 
Tolerance  and  Reproduction. — Undetermined. 
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Family  PLATAN AGEiE. 

A  small  group  of  trees  characterized  by  large  deciduous  leaves  and  especially 
by  their  minute  flowers,  borne  in  closely  packed,  spherical  or  ball-like  heads, 
attached  to  a  thread-like,  i>endulous  stem.  From  one  to  half  a  dozen  of  tliese 
ball-like,  greenish  clusters  are  produced  on  a  stem.  The  male  and  female  floiwers 
(each  in  ball-like  clusters)  occur  on  different  parts  of  the  same  tree,  usually  on 
different  parts  of  the  same  branch.  The  male  clus'^^ers  are  smaller  (about  one- 
third  of  an  inch  in  diameter)  than  the  female  In  dds  (about  one-half  incli  in 
diameter).  The  female  clusters  develop  into  very  characteristic,  spberlcal, 
hard  balls  of  seed,  the  mature  balls  being  from  three-fourths  inch  to  1*  ineliee 
in  diameter,  one  to  six  of  which  may  be  attached  to  a  single  pendent  stem 
(fig.  156). 

PLATAITTTS.     SYCAMORES. 

The  sycamores  are  a  small  group,  the  members  of  which  are  strikingly  alike 
in  general  ai)i)earauce.    Their  most  distinctive  characteristic  is  the  very  thin, 
smooth,  whitish  or  pale  green  bark  on  young  trunks  and  on  the  large  branches 
of  old  trees.    Thin,  veueer-llke  sheets  of  the  bark  are  annually  shed  as  a  result 
of  the  diameter  growth  of  the  stems.    When  exposed  in  this  way  the  inner  bark 
is  pale  olive  green  at  first  and  later  a  chalky  white.    All  of  the  members  of  this 
genus  have  this  characteristic,  which  gives  them  a  similar  appearance.   Diflfer- 
ences  in  the  lobing  of  the  leaves  and  the  amount  of  hair  on  their  under  sur- 
faces, the  number  of  fruit  balls,  and  the  shape  of  the  seed  (fruit)  are  depended 
upon  to  distinguish  the  different  si^ecies.    The  winter  buds  of  sycamores   are 
also  very  characteristic.    They  are  inclosed  by  the  hollow  bases  of  leaves,  which 
fit  over  them  like  a  minute  clown's  cap,  and  when  these  leaves  break  away  and 
fall  a  circle  is  formed  around  the  base  of  the  conical  bud,  which  is  enveloped  by 
three  cap-like  scales.    The  balls  of  fruit  are  comjwsed  of  long,  slender,  seed-like 
bodies,  densely  packed  together  in  a  spherical  mass.    One  end  of  the  seeds  is 
attached  to  a  central  bullet-like  body,  from  which  they  all  radiate,  side  by  side^ 
their  opposite  ends  forming  the  surface  of  the  sphere.    A  circle  of  fine,  tawny, 
stiff  hairs  is  attached  to  the  base  of  each  seed  (fruit).    These  heads,  ripe  in 
late  autumn,  usually  remain  attached  to  the  branches  during  the  winter;  in  the 
spring  they  break  up  and  the  hairs  about  each  seed  (fruit)  spread  out,  after 
the  manner  of  the  silky  hairs  on  a  dandelion  seed,  adding  greatly  to  the  buoy- 
ancy of  the  seed.    As  a  result  the  seeds  are  easily  and  widely  distributed  by 
the  wind. 

The  pale  brow^n,  reddish- tinged  wood,  very  similar  in  all  of  these  trees,  is 
characteristically  marked  by  wide  medullary  or  pith  rays,  most  conspicuously 
shown  in  quarter-siiwed  or  radially  cut  sections.  The  wood  is,  moreover,  pecul- 
iarly "cross-grained,'*  and  on  this  account  exceedingly  difficult  to  split.  Com- 
mercially it  is  of  rather  secondary  importance,  but  is  attractive  and  suitable 
for  interior  finish  and  cabinet  work.  The  western  sycamores  are  of  little  im- 
IK)rtance.  except  to  form  protective  growths  along  streams  in  dry,  arid  regions. 

Three  species  inhabit  the  United  States  and  adjacent  portions  of  Mexico,  but 
only  one  is  found  within  the  Pacific  region,  extending  into  Lower  California. 
Another  species  ranges  through  our  Southwest  into  Mexico.  The  third  is  widely 
distributed  in  the  eastern  United  States. 

The  sycamores  are  of  ancient  origin.  Species  now  extinct,  but  very  like  our 
eastern  and  the  present  European  sycamores,  were  once  common  in  Greenland 
and  in  our  Arctic  region  during  the  Cretaceous  and  Tertiary  epochs;  they 
existed  also  in  middle  Europe  during  the  latter  period,  but  became  extinct  when 
that  period  ended.  During  the  Tertiary  epoch  a  number  of  sycamores,  now 
extinct,  once  existed  in  the  central  part  of  this  continent 


FiQ.    156. — Platanus    race 
15188—08.     (To  face  page  334.) 
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California  Sycamore. 
Platanus  racemosa  Nuttall. 

DISTINGUISHING  CHARACTERISTICS. 

California  sycamore,  also  called  "  buttonwood  "  and  "  buttonball,"  is  small  or 
medium  sized;  from  40  to  GO  feet  high  and  from  18  to  30  inches  in  diameter. 
Trunks  are  often  very  short,  giving  off  several  trunk-like  branches.  The 
branches  are  conspicuously  irregular  In  the  directions  they  take.  One  or  more 
of  them  may  reach  out  low  to  the  ground,  while  others  wind  and  twist  in  pros- 
trate or  upright  positions.  Thick,  long,  crooked,  and  awkwardly  bent,  they 
form  an  exceedingly  open  crown.  Such  trees  grow  mainly  in  the  open.  Crowded 
in  the  bottoms  of  deep  canyons  California  sycamore  occasionally  reaches  a 
height  of  75  or  80  feet  (rarely  more)  and  a  diameter  of  from  3  to  6  feet.  The 
dull  brownish  bark  is  ridged  and  furrowed  at  the  base  of  the  trunk.  At  the 
bases  of  old  trunks  it  is  from  2  to  3  inches  thick ;  a  short  distance  above,  and  on 
all  of  the  limbs,  it  is  very  thin,  smooth,  and  ashy  white,  with  greenish-gray 
areas.  Thin  layers  peel  off  annually,  broken  by  diameter  growth,  keeping  the 
upper  parts  of  the  trees  smooth  and  conspicuously  white. 

The  thick  leaves  (fig.  156),  from  5  to  11  inches  long  and  wide,  are  light  yel- 
low-green, much  lighter  beneath  ;  they  are  minutely  and  densely  hairy,  especially 
on  the  mid^'eins  and  their  branches,  though  the  amount  of  hair  is  variable.  From 
4  to  5  male  flower  heads  are  borne  on  a  thread-like  stem  which  grows  from  a  leaf 
cluster  on  branches  of  the  previous  year;  and  from  2  to  7  (commonly  4  to  6) 
female  flower  heads  grow  on  a  similar  stem  w^hich  usually  terminates  a  new 
branch  of  the  season.  The  latter  develop  into  bristly  fruit  heads  (fig.  156), 
three-fourths  inch  to  nearly  an  inch  in  diameter,  with  a  single  stem  5  to  about  10 
inches  long.  The  slender,  bristly  seeds  (akenes)  are  from  three-eighths  to  seven- 
sixteenths  of  an  inch  long  (flg.  1.56,  a).  Wood  (described  under  Platanus)  is  not 
specifically  distinct  from  that  of  the  other  sycamores. 

Longevity. — Age  limits  not  fully  determined.  Believed  to  be  long-lived.  A 
single  tree  20^  inches  in  diameter  show^ed  air  age  of  86  years.  Exceedingly  tena- 
cious of  life,  repairing  repeated  damage  to  its  crown  and  trunk  by  vigorous 
sprouts  and  growth  of  wood. 

RANGE. 

California  (from  the  lower  Sacramento  River  through  Interior  valleys  and  coast  ranges) 
to  Lower  California  (San  Pedro  Martir  Mountain).  In  the  north  up  to  2,000  feet  and  In 
the  south  to  4,000  feet.  Plumas  and  Lassen  Peak  National  Forests  in  foothill  type  up 
to  2,5(K)  feet.  Farther  south  in  Sierras  noted  at  White  Deer  Creek  (northwest  tributary 
King's  River),  on  King's  River  from  Trimmer  Springs  up  to  near  mouth  Bij?  Creek  and 
thence  south,  in  Big  Creek  Canyon  and  on  Northeast  Branch  Mill  Creek,  along  lower 
Kaweah  and  in  Tehachapi  Mountains.  On  Lytle  Creek,  Callente  Creek,  lower  end  Canada 
de  las  Uvas,  lower  part  Tejon  Canyon  and  along  Poso  Creek,  but  not  down  desert  streams 
to  the  east.  On  coast  ranges  noted  on  Carmel  River  up  from  mouth  and  along  all  stream 
beds  of  Santa  Lucia  Mountains  from  sea  level  to  2,000  feet;  San  Luis  Obispo  National 
Forest  up  to  2,500  feet  on  watersheds  of  Carriso,  Salinas,  Santa  Margarita,  San  Luis, 
Arroyo  Grande,  Huasna,  and  Santa  Maria.  Santa  Barbara  National  Forest  in  watersheds 
of  Santa  Ynez,  Santa  Barbara,  Matilija,  Piru-Sespe,  Elizabeth,  and  Newhall  rivers,  at 
100  to  4,200  feet.  San  Gabriel  National  Forest  up  to  above  5,000  feet ;  noted  near  Pasa- 
dena on  Oak  Knoll,  Arroyo  Seco,  and  canyons  of  San  Gabriel  Mountains.  Santa  Ana 
range  in  canyons.  San  Bernardino  Mountains,  western  and  southern  slopes,  1,600  up  to 
S,000  feet.  San  Jacinto  Mountains,  western  slope,  below  4,800  feet.  On  Palomar 
(Smith),  Balkan,  and  Cuyamaca  Mountains,  from  western  side  nearly  to  summit,  and 
west  nearly  to  ocean. 

OCCURRENCE. 

Confined  to  or  near  borders  of  perpetual  and  intermittent  streams  and  moist  gulches; 
in  poor,  rocky  soil.  Forms  sparse  lines  and  small  groups  of  pure  growth,  or  is  mixed 
with  white  alder,  broadleaf  maple,  California  walnut,  and  occasional  willows. 
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Climatic  Conditions. — Similar  to  those  of  Fremont  cottonwool 

Tolerance. — Endures  but  little  shade  at  any  age. 

Reproduction. — Moderately  prolific  seeder.  Seed  of  fairly  high  rate  of  germlnatloo 
(often  tardy),  and  of  persistent  vitality.  Reproduction  scanty:  mainly  and  best  on  moist 
or  wet  exposed  sand  or  gravel.  Dependence  upon  constant  soil  moisture  (available  only 
near  stream  beds)  and  occurrence  of  heavy  seasonal  flood  waters  where  seed  is  droppe<I 
doubtless  limit  reproduction. 

Family  BOSACILS. 

The  Rosaceae  are  a  very  large  family  of  trees,  shrubs,  and  herbs  of  world- 
wide distribution.  Among  them  are  some  of  the  most  important  timber,  fruit, 
and  ornamental  trees,  including  cherries,  plums,  api)Ies,  pears,  quinces,  and  baw- 
thorns,  as  well  as  innumerable  shrubs  and  herbs,  such  as  roses,  etc.  Prac- 
tically only  one  forest  tree  siiecles  (black  cherry),  represented  in  eastern  United 
States,  is  of  commercial  use.  All  of  the  other  trees  of  the  family  belon^ng 
to  our  forests  are  shrubby  and  of  little  or  no  economic  use ;  some  of  them  are, 
however,  important  for  the  sturdy  cover  they  form  on  dry,  scantily  clothed 
montain  slopes. 

Representatives   of   the   family   treated   here   have   showy,   perfect   flowers 
(with  male  and  female  reproductive  organs  in  each  blosssom).    The  flowers 
open  in  spring  or  summer  and  the  fruit  is  ripened  the  same  season.    A  point  of 
resemblance  in  the  flowers  Is  the  cluster  of  thread-like,  bead-tipped,  pollen- 
bearing  bodies  (stamens)  in  the  center  of  each  blossom.     (Compare  the  blooms 
of  garden  cherries,  plums,  peaches,  etc.)     Fruits  of  some  of  these  trees,  such 
as  cherries  and  plums,  are  edible  and  well  known,  and  are  characterized  by  their 
juicy  sweet  or  tart   (in  some  species  very  bitter  or  astringent)   pulp,  which 
covers  a  hard-shelled,  round  or  flat  seed.    Other  groups  of  this  family,  "haws" 
and  "crab-apples,"  have  small,  mealy,  or  hard-fleshed  fruits  resembling  minia- 
ture apples,  with  very  small,  bony,  rough,  thick-shelled  seeds,  or  smooth,  thin- 
shelled  seeds.    The  mountain  "mahoganies,"  of  this  family,  have  dry  fruits, 
which  are  very  different  In  appearance  from  any  of  the  others,  but  which  are 
structurally  related.     Since  the  fruits  of  many  rosaceous  trees  are  usually  lus- 
cious, they  are  extensively  eaten  (without  Injury  to  the  vitality  of  the  seeds)  by 
birds  and  mammals,  by  which  the  seeds  are  principally  disseminated.    The 
dry  fruits  of  mountain  mahoganies  have  special  hairy  attachments,  by  the  aid 
of  which  they  are  wafted  far  from  the  mother  trees  by  the  wind.    The  leaves, 
evergreen  or  shed  every  autumn,  occur  singly  on  the  twigs — never  In  pairs, 
one  oi)poslte  another. 

CEECOCAEPirS.     MOUNTAIN  MAHOGANIES. 

Mountain  mahoganies  are  a  small  group  of  shrubby  trees  which  derive  their 
name  from  their  red-brown,  mahogany-colored  wood,  which  Is  exceedingly  heavy, 
fine-grained,  dense,  and  hard.  They  are  much-branched,  usually  crooked,  scaly- 
barked  trees  with  stiff  branches  which  have  peculiar,  short,  splne-llke  twigs,  and 
A-ery  small,  thick,  evergreen  leaves.  When  bruised,  the  leaves  give  off  a  resinous 
odor.  The  fruit,  a  long-tailed,  hairy,  seed-like  body,  Is  Inclosed  In  a  small, 
strii)ed  tube  (part  of  the  flower).  When  ripe  It  escai>es  and  Is  blown  for  consid- 
erable distances  by  the  wind.  Occasionally  It  Is  dislodged  by  grazing  animals 
and  carried  away  In  their  hairy  coats. 

Of  little  or  no  economic  use  for  their  wood,  but  of  some  importance  for 
the  strong,  though  open  and  scanty,  cover  the  trees  form  on  the  driest  and  most 
exiwsed  of  high  mountain  slopes.  Three  species  Inhabit  the  arid  sections  of  the 
western  Ignited  States  and  adjacent  portions  of  Mexico,  to  the  dry  soil  and  cli- 
matic conditions  of  which  they  seem  specially  adapted. 
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Trask  Mahogany. 

Cercocarpus  traskiw  Eastwood. 

DISTINGUISHING  CHARACTERISTICS. 

This  rare  si>ecies,  only  recently  brought  to  light  through  the  explorations  of 

Mrs.  L.  B.  Trask,  in  honor  of  whom  it  was  named  by  Miss  Alice  Eastwood,  is 


Fig.  157. — Cercocarpus  traskiw. 

the  most  distinct  and  handsome  in  its  foliage  of  our  mountain  mahoganies.    The 
Kbort,  twisted  trunk,  usually  leaning,  has  hard,  thin,  finely  seamed  and  ridged 
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bark  of  a  grayish  brown  color,  and  U  surmounted  by  a  broad,  stiff-branebed 
crown.  It  only  rarely  reaches  a  height  of  from  20  to  25  feet  and  a  diameter  of 
from  8  to  10  inches,  and  is  usually  smaller,  with  stems  from  2  to  4  inches  thick. 
Mature  leaves  (fig.  157),  silky  white  when  young,  are  thick  and  shiny  yel- 
lowish green ;  smooth  and  shiny  on  their  upper  sides,  and  densely  covered  with 
white  or  gray  wool  beneath;  their  margins  curl  under  as  the  season  advances. 
The  hairy,  long-tailed  fruits  (fig.  157)  are  inclosed  at  their  bases  with  a  hairy, 
tubular  case. 

Wood,  pale  reddish  brown;  otherwise  very  similar  to  that  of  mountain  ma- 
hogany. The  rarity  and  small  size  of  the  tree  prevent  the  wood  from  l>ecomius 
of  economic  use. 

IjONOevity. — Age  limits  undetermined.  Two  trees,  respectively  3J  and  5 
inches  iii  diameter,  were  17  and  35  years  old.  This  shows  an  exceedingly  slo^r 
growth,  such  as  is  peculiar  to  the  other  species. 

BANGE. 

Califobnia. — ^ides  of  a  single  canyon  on  the  south  coast  of  Santa  Catalina  Island. 

OGCUBRENCE. 

Precipitous,  rocky  canyon  sides,  associated  with  western  sumach  {Rhus  ovata}  and 
Adenoatoma  fasciculatum. 

Climatic  Conditions  (marked  by  high  temperature)  and  sllvlcal  characterlatlcs 
undetermined. 

Curl-leaf  Mahogany;  ^    Mountain  Mahogany. 

Cercocarpus  ledifolius  Nuttall. 
DISTINGUISHING  CHARACTERISTICS. 

Ordinarily  15  to  20  feet  high  and  G  to  8  inches  in  diameter,  but  occasionally 
25  .to  30  feet  high  and  12  to  18  inches  through — rarely  much  larger:  very  fre- 
quently only  a  low,  broad,  much-branched  slirub.  The  trunks  are  generally 
short,  more  or  less  crooked,  and  large  crumpled  limbs  stand  out  irregularly 
and  with  numerous  stiff  twigs  produce  a  low,  dense  crown.  The  hard,  firm, 
thin,  scaly  bark  is  reddish  brown  and  gray  tinted.  Leaves  (fig.  158),  ever- 
green ;  those  of  each  season's  growth  remain  on  the  tree  about  two  seasons, 
and  are  very  thick,  the  edges  curled  toward  the  under  side,  which  is  densely  cov- 
ered with  light  brownish,  minute  hairs.  The  long-tailed  hairy  fruits,  surrounded 
by  a  small  cylindrical  case,  are  stemless  (fig.  158).  Wood,  very  dense,  flnc^ 
grained,  exceedingly  heavy,  checking  and  warping  badly  In  drying,  after  which 
it  is  very  hard;  freshly  cut  wood  is  a  distinct  mahogany  red,  browning  with 
exposure.  The  poor  timber  form  of  even  the  largest  trunks  renders  the  wood 
of  little  commercial  use,  for  which  its  rich,  attractive  color  makes  it  suitable. 
Exceeiiingly  important  for  fuel  in  some  localities,  usually  where  there  is  little 
or  no  other  wood  supply  obtainable.  It  deserves  the  forester's  attention  on 
nccount  of  useful  though  oj)eu  cover  it  forms  on  arid,  wind-swept  mountain 
slopes.  Few  other  si)ecies  possess  its  wonderful  adaptability  to  such  unfavor- 
able conditions. 

Longevity. — Not  fully  determined.  Gives  evidence  of  being  long-lived,  but 
of  very  slow  growth.  Trees  from  8  to  10  inches  in  diameter  are  from  68  to  95 
years  old.     Further  study  of  their  age  limits  is  required. 

«  rnfortunately  no  more  distinctive  common  name  Is  available  for  this  and  the  suc- 
ceeding species  than  "  mountain  mahogany,"  by  which  both  are  known  in  the  field. 
They  are  probably  not  distinguished  by  laymen.  To  avoid  confusion.  It  Is  desirable 
to  call  Cercocarpus  ledifolius  curl-leaf  mahogany  and  Cercocarpus  parvifolius  birch-leaf 
mahogany. 
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The  high  mountain  form  of  this  species  found  mainly  in  the  southern  Roclsy 
Mountains,  hut  to  he  looked  for  elsewhere  at  high  elevations  in  the  range  of 
the  species,  is  a  smail,  finely  branched  shrub  with  very  small,  exceedingly  nar- 
row, curled  leaves,  and  smaller  fruit  than  is  produced  by  tree  forms  of  lower 


Fig.  158. — Cercocarpua  ledifolius. 

elevations.  This  shrub  has  been  described  as  Cercocarpus  ledifolius  intricatua 
(Watson)  Jones,  on  account  of  its  densely  branched  habit,  but  it  is  here  con- 
sidered a  naturally  depauperate  form  of  higher  elevations,  and  is  otherwise 
essentially  like  the  larger-leafed  tree. 
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BANGS. 

From  western  Wyoming  to  Montana  (western  slopes  Rocky  Mountains),  Idabo 
(CoBur  d'Alene  Mountains),  Oregon  (eastern  Blue  Mountains),  and  southward  (throu^li 
Wasatch  Mountains  and  ranges  of  the  Great  Basin)  to  California  (eastern  slopes  Slerrm 
Nevada  and  northern  slopes  of  San  Bernardino  Mountains),  and  to  northern  New  Mexieo 
and  Arizona. 

OCGUBBENCE. 

Arid  mountain  slopes;  In  x>oor,  dry,  grayelly  and  rocky  soils,  or  less  often  in  moist, 
richer  soils,  where  It  Is  of  largest  slse  (hills  of  central  Nevada).  In  pure  open,  or 
rather  dense  stands,  or  mingled  with  chaparral ;  commonly  with  one-leaf  pifion. 

Climatic  Conditions. — Undetermined,  as  are  also  Its  silvical  characteristics.  Appears 
to  he  decidedly  Intolerant  of  shade  throughout  life. 

Birch-leaf  Mahograny;  Mountain  Mahograny.^ 

CercocarpuB  parvifolius  Nuttall. 

DISTINGUISHING   CHARACTTERISTICS. 

Birch-leaf  mahogany  is  usually  shrubby,  with  several  long,  sparingly  branched 
Items,  and  under  10  feet  In  height ;  occasionally  a  tree  15  to  25  feet  high,  with 
a  rounded  crown  of  straight,  upright,  stiff,  slim  branches  and  a  short  trunk 
4  to  8  Inches  in  diameter.  The  bark  of  large  limbs  and  small  trunks  is  smooth 
and  dull  gray  to  brownish ;  that  of  large  trunks  Is  thin,  flaky,  and  reddish-brown. 
The  more  eastern  form  appears  to  have  much  firmer  bark  with  shallow  seams, 
and  Its  scales  are  much  less  easily  detached.  Mature  leaves  (fig.  159),  with 
prominent  straight  veins,  are  thick ish,  smooth,  sometimes  minutely  hairy,  deep 
yellowish-green  on  their  top  sides  and  whitish,  occasionally  brownish,  beneatiL 
Leaves  of  a  season's  growth  persist  as  a  rule  for  about  two  seasons ;  very  com- 
monly, however,  they  persist  only  for  one  summer  and  winter,  falling  as  the  new 
ones  aiH)ear  the  succeeding  spring.  The  long-tailed,  hairy  fruits  are  Inclosed  in 
a  tubular  case  which  has  a  distinct  slender  stem,  instead  of  being  stemless  like 
the  preceding  species.  The  silky  young  twigs  have  a  pleasant  slightly  aromatic 
flavor.  Twigs  of  the  low  shrubby  forms  of  this  species  are  often  extensively 
eaten  by  cattle,  in  some  sections  furnishing  a  considerable  part  of  the  mountain 
browse  on  which  range  animals  depend  for  food.  Wood,  of  somewhat  lighter 
weight,  Is  otherwise  very  similar  to  that  of  the  preceding  tree;  rarely  used 
except  locally  for  firewood. 

Longevity. — Very  slow-growing  tree.  Stems  from  5  to  6  inches  thick  are 
from  50  to  60  years  old.     Further  study  of  Us  growth  and  age  limits  Is  desirable. 

Three  varieties  of  this  species  have  been  described.  These  are  distinguished 
on  the  basis  of  characters  which  the  writer  believes  to  be  only  such  natural 
modifications  in  leaves  and  fruit  as  are  to  be  expected  in  individuals  growing 
under  varying  soil  and  climatic  conditions.  Through  all  of  the  forms  it  seems 
possible  to  trace  the  marks  of  one  variable  species ;  no  essential  differences  can 
be  found  in  the  wood  of  the  different  trees.  Cercocarpus  parvifolius  hetuloide^t 
(Nuttall)  Sargent,  the  California  coast  and  Sierra  foothill  form,  has  wider 
leaves,  smooth  above,  and  larger  fruit  than  are  produced  elsewhere.  Cercocar- 
pun  parvifolius  breviflorus  ^  (Gray)  Jones  is  distinguished  by  very  small  flowers 
and  small,  narrow  leaves  with  entire  slightly  curved  or  very  finely  toothed 

•  See  footnote  under  preceding  Rpecles. 

'This  is  Dr.  Gray's  Cercocarpus  breviflorus,  which,  by  Inadvertence  or  otherwise,  is 
frequently  written  C  brevifoHus, 
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borders.  This  form  occurs  in  the  Southwest.  Cercocarpus  pnrvifolius  pauci- 
dentatus,  a  form  of  the  same  region,  is  characterized  by  leaves  with  few  or  no 
marginal  teeth. 


Fia.  159. — Cercocarpus  parvifoliua. 
RANGE. 

P>om  western  Nebraska  to  Oregon  (Siskiyou  Mountains),  south  to  western  Texas  and 
northern  Mexico ;  California  (west  of  Sierra  Nevada  and  south  to  San  Jacinto  Moun- 
tains;  Santa  Cruz  Islands)  ;  Lower  California  (mountains). 

OCCURRENCE. 

Habitat  and  sllvical  characteristics  similar  jto  those  of  mountain  mahogany. 
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XALU8.     APPLES. 

The  apples  form  a  group  of  small  trees.  They  are  of  littie  forest  importance, 
but  are  of  very  great  economic  value  on  account  of  their  edible  fruits,  whicb 
include  the  many  varieties  and  races  of  cultivated  apples.  They  are  hartL 
dense- wooded  trees,  with  small  leaves  arranged  singly  on  the  twigs  (never  in 
pairs,  one  opposite  another),  and  shed  every  autumn.  Their  principal  distinc- 
tive characteristic  is  the  more  or  less  globe-like  form  of  the  fruits,  whicli  are 
sunken  at  the  stem  end,  as  in  the  common  crab  or  other  cultivated  apple,  and 
which  have  a  homogeneous  flesh.  The  chestnut-colored,  smooth,  shiny  seeds  of 
apples  are  inclosed  (1  to  2)  in  each  of  the  3  to  5  cells.  Their  near  relatives, 
the  true  pears  (Pyrti8),  have  fruits  w^hich  taper  at  the  stem  end  (pyrifomi). 
and  have  flesh  with  minute  or  large  stony  grains,  though  these  are  less  pro- 
nounced in  highly  cultivated  pear  fruits  than  in  those  of  wild  trees. 

Three  tree  species  occur  in  the  United  States  and  adjacent  Canadian  provinces, 
one  of  which  inhabits  the  Pacific  region,  to  which  it  is  confined. 

Oregron  Crab  Apple. 
Mains  rivularis  (Dougl.  in  Hook)  Roemer. 

DISTINGUISHING  CHARACTERISTICS. 

The  Oregon  crab  apple  is  a  small  tree,  with  thin,  scaly,  reddish — often  grayish 
brown — bark  and  slender,  spreading  branches.  At  best  it  is  rarely  more  tlian 
25  or  30  feet  high  and  from  8  to  12  inches  In  diameter;  very  frequently  a 
slender-stemmed  shrub  from  6  to  10  feet  high,  forming  dense  thickets.  Year-old 
twigs  are  clear  shiny  red.  Mature  leaves  (figs.  160,  ICl)  are  veiny,  thickish. 
smooth,  and  deep  green  on  their  top  sides,  and  very  light  green  and  minutely 
hairy — sometimes  whitish — beneath;  leaf  stems  hairy.  Fruit  (figs.  IGO,  161), 
maturing  late  in  autumn  and  having  a  slightly  acid,  palatable  taste,  is  variable 
in  color  from  greenish  to  clear  lemon  yellow  splashed  with  bright  red  on  one 
side  or  red  all  over ;  edible.  Wood  exceedingly  fine-grained,  dull,  light  reddish 
brown;  sapwood  very  thick.  Suitable  for  tool  stock  and  small  turnery,  but 
unimportant 

Longevity. — Appears  to  grow  verj'  slowly  in  diameter  and  height.  Age  limits 
not  fully  determined.  One  tree  11  inches  in  diameter  showed  an  age  of  102 
years ;  while  one  6  inches  through  was  57  years  old. 

RANGE. 

From   the  Aleutian  Islands  south  along  the  coast  and  islands  of  Alaska  and   Britisli  - 
Columbia  through  western  Washington  and  Oregon  to  California   (Sonoma  and  Plumas 
counties). 

OCCURRENCE. 

Low  river  bottoms  and  adjacent  low  slopes,  on  borders  and  in  vicinity  of  smaller  low- 
land streams,  in  moist  or  rather  wet  sandy  or  mucky  soil.  Grows  in  large,  dense,  pure 
thickets  and  also  scattered  among  red  alder,  willows,  cascara  sagrada,  occasionally 
broadleaf  maple  and  western  dogwood,  and  lowland  shrubs. 

Climatic  Conditions. — Similar  to  those  of  Sitka  spruce  and  red  alder. 

Tolerance. — Not  fully  determined.  Endures  moderate  shade  throughout  life,  and 
rather  dense  shade  in  youth. 

Reproddction. — Fairly  abundant  seeder  in  central  and  southern  range  and  in  less 
exposed  situations ;  appears  less  prolific  northward.  Seed  germinates  tardily.  Seedlings 
frequent  In  moist  mucky  soil. 
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Fig.  160. — Malun  riv'ularis. 
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Fig.    101. — Mulu8  riuularia. 
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AMELANGHIER.     SEBVICEBEBRIES. 

The  servlceberrlea  are  small,  slender,  scaly-barked  trees  and  shrubs  of  world- 
wide range,  but  nowhere  of  forest  or  economic  Importance.  The  heartwood  is 
brown  or  reddish  brown,  very  fine-grained,  hard,  firm,  and  heavy;  there  is  a 
large  proportion  of  whitish  sapwood.  Twigs  are  very  small.  The  showy,  nod- 
ding, or  erect  clusters  of  white  flowers,  which  usually  appear  in  early  spring 
before  the  leaves,  make  the  trees  conspicuous  in  the  leafless  forest  Flowers 
(male  and  female  reproductive  organs  in  each),  with  five  white  divisions,  are 
visited  by  insects,  which  aid  in  their  cross-fertilization.  The  small,  symmet- 
rically formed  leaves,  shed  in  autumn,  are  arranged  singly  on  the  twigs  (never 
in  pairs,  one  opposite  another).  Fruit,  deep  red  or  dull  purple,  and  borne  in 
small  branched  clusters,  ripens  early  or  late  in  summer  and  resembles  a  buckle- 
l>erry"r  it  has  a  somewhat  juicy,  sweetish,  edible  pulp,  with  from  5  to  10  very 
minute,  dark  brown  seeds.  For  their  distribution  the  seeds  depend  almost 
entirely  upon  birds  and  mammals,  which  eat  the  berries,  but  with  little  injury 
to  the  seeds.  Trees  of  the  group  are  confined  to  North  America,  where  3  or  4 
specie»  occur,  one  of  which  ranges  from  the  Rocky  Mountains  into  the  Pacific 
region. 

Western  Serviceberry. 

Amelatwhier  alnifolia  Nuttall. 

DISTINGUISHING   CHARACTERISTICS. 

Western  serviceberry  is  a  tall,  slender-stemmed  shrub  from  8  to  10  feet  high 
and  about  an  inch  thick ;  very  commonly  under  3  feet  in  height,  forming  vast 
thickets ;  It  seldom  becomes  a  tree  as  much  as  25  or  30  feet  high  and  from  4  to  8 
inches  through,  and  then  has  a  slender,  straight,  clean  trunk  and  a  narrow, 
open  crown.  The  bark  is  dull  grayish  or  slightly  reddish  brown  and  indis- 
tinctly seamed  near  the  ground — usually  quite  smooth.  Season's  twigs  are 
clear  red,  smooth  (though  with  white  hairs  when  young),  with  sharp-pointed, 
russet-brown  buds.  Mature  leaves  (fig.  162),  thin  in  shady  places  but  thickish 
in  the  open,  are  deep  or  pale  green  and  smooth  on  their  upper  surface,  and 
smooth  and  grayish,  sometimes  minutely  and  sparsely  hairy,  beneath.  The 
blue-black,  sweetish  fruit,  with  a  whitish  bloom,  matures  (according  to  the 
locality)  from  about  July  to  August,  and  is  about  one-half  to  five-eighths  of  an 
inch  through  (fig.  162).  When  not  overripe  the  edible  fruit  is  agreeable  to 
the  taste,  and  where  abundant  is  often  gathered  by  settlers  (who  call  the  tree 
"sarvice"),  as  well  as  by  Indians,  for  food.  Birds  and  mammals,  especially 
bears,  consume  large  quantities  of  the  fruit.  Wood,  pale  yellowish  brown ;  of 
no  economic  use.  The  only  value  of  the  tree  to  the  forester  lies  in  the  fact 
that  it  forms  dense  thickets,  with  other  brush,  at  high  elevations,  where  its 
rigid,  often  closely  browsed  stems,  help  to  prevent  run-oflP.  Its  tree  forms, 
which  are  rare,  are  of  no  commercial  value.  Shrubby  forms,  quickly  killed  by 
ground  fires,  sprout  from  the  roots,  and  otherwise  endure  with  persistent 
growth  the  constant  browsing  of  range  cattle,  its  stems  only  becoming  more 
and  more  intricately  and  densely  branched. 

Longevity. — Not  fully  determined.  Stems  from  2  to  4  inches  in  diameter  are 
from  9  to  20  years  old. 

RANGE. 

From  Alaska  (Yukon  River,  latitude  62''  45')  to  California  (aouthern  boundary)  ; 
eastward  through  British  Columbia,  Saskatchewan,  and  Manitoba  to  Lake  Superior 
(western  shores),  northern  Michigan,  Nebraska,  Colorado,  and  New  Mexico  (Rocky 
Mountains). 
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OCCUBBENCE. 

Alluvial  bottoms  and  prairies,  moist  valleys,  dry  mountain  slopes,  benches,  borders  of 
streams,  water  holes,  and  mountain  meadows  in  variety  of  soils  from  rich  to  poor ; 
largest  In  fresh  rich  soil  (lower  Columbia  River  region)  and  shrubby  in  dry,  gravellj, 
poor  ones  (mountain  slopes).  Forms  small  groups  and  extensive  pure  thickets.  Inter- 
spersed with  aspen,  western  choke-cherry,  bitter  cherry,  Oregon  crab,  and  ceanotliUiBp 
manzanita,  and  other  chaparral  brush. 


Fig.  162. — Amelanchier  alnifolia. 


Climatic  Conditions. — Similar  to  those  of  western  chinquapin ;  mild,  long,  warm 
growing  season  appears  to  determine  range  of  largest  growth. 

Tolerance. — Endures  considerable  dense  shade  when  young,  but  needs  abundant  over- 
head light  for  best  growth. 

Reproduction. — Abundant  seeder  nearly  every  year.  Seedlings  often  numerous  in 
moist,  humous  soil  in  partial  shade ;  much  scattered  and  infrequent  on  dry  slopes. 
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GBAT2GUS.     HAWS. 

The  haws  are  a  very  large  group  of  small,  thorny  trees  and  shruhs,  widely  dis- 
tributed in  this  and  the  Old  World.  From  the  abundance  of  their  keen,  often 
very  long,  woody  thorns,  they  are  everywhere  known,  and  generally  distinguished 
from  other  woody  plants,  as  **  hawthorns,"  **  haws,*'  or  "  thorns."  Excepting 
the  few  western  si>ecle8,  which  form  useful  chaparral  cover,  the  other  represent- 
atives are  of  little  forest  value  and  of  no  commercial  Importance.  They  pro- 
duce dense,  heavy,  sappy,  exceedingly  tough  wood,  which  warps  and  checks 
badly  In  drying.  Excepting  occasional  use  for  small  tool-handles  and  other 
turned  articles,  the  wood  is  of  no  economic  value. 

In  eastern  North  America,  where  a  vast  number  of  species  are  known,  they  are 
aggressive  in  taking  possession  of  abandoned  farm  or  cleared  lands.  Their 
sharp  thorns  protect  them  from  grazing  animals.  Later  these  impenetrable 
thickets  are  gradually  .invaded  by  commercial  species  through  the  agency  of 
wind  and  animals,  and  finally,  under  denser  shade,  the  thorns  succumb. 

Their  usually  small  leaves,  shed  every  autumn,  are  arranged  like  those  of  the 
apples,  while  the  small  apple-like  fruits,  bright  red,  yellow,  or  black,  in  branched 
clusters,  have  dryish,  unpalatable — but  occasionally  tart  and  palatable — flesh 
with  from  1  to  5  joined  (but  separable),  very  hard,  bony  seeds,  which,  on  account 
of  their  thick  shells,  germinate  tardily,  often  "  lying  over  "  for  a  season.  The 
white  to  rosy  flowers  (similar  in  appearance  and  stnicture  to  pear  and  apple 
blossoms)  are  produced  in  flattish,  branched,  erect  clusters  at  the  ends  of  new 
shoots,  after  the  leaves  are  grown.  Myriads  of  insects  visit  the  flowers  and 
assist  in  their  cross-fertilization ;  birds  and  mammals,  which  devour  the  fruits, 
assist  in  disseminating  the  seeds  of  many  species. 

Exclusive  of  shrubby  thorns,  there  are  about  100  species  now  known  to  occur 
in  the  United  States  and  adjacent  territory.  These  include  a  number  of  little- 
known  forms  which  may  be  separated  as  distinct  species  upon  later  study. 
Only  one  species  is  known  to  inhabit  the  Pacific  region. 

No  other  group  of  North  American  trees  presents  such  almost  insurmountable 
difficulties  in  point  of  distinctive  characters.  It  is  impossible,  and,  fortunately, 
unnecessary  for  the  practical  forester  to  know  them  all,  and  exceedingly  diffi- 
cult even  for  the  specialist  The  points  relied  upon  to  distinguish  the  species 
are,  unfortunately,  too  often  found  mainly  in  the  organs  of  the  fiowers  and  In 
the  ripening  and  falling  of  the  fruit — characters  which  are  observable  only  at 
special  times.  A  number  of  thorns  can  be  distinguished  by  their  mature  leaves, 
but  a  very  large  number  of  them  can  not  Students  of  western  forests  have  a 
comparable  problem  in  the  polymorphous  oaks,  but  nature  has  luckily  spared 
them  such  perplexities   as  those  offered  by  the  haws. 

Black  Haw. 

Crat(rgu8   douglasii  Lindley. 

DISTINGUISHING    CHARACTERISTICS. 

Black  haw  Is  mainly  a  low,  much-branched  shrub,  or  else  a  shrub  with  taller, 
slender  stems,  forming  dense  thickets.  In  rich,  moist  soil  it  becomes  a  tree 
from  20  to  30  feet  high  and  from  10  to  20  inches  in  diameter,  and  then  has  a 
straight,  slightly  seamed,  reddish  brown  trunk  and  a  densely  branched,  dome- 
like crown.  Mature  twigs  of  the  season  are  a  clear,  shiny  red.  Mature  leaves 
(fig.  163)  are  thick,  somewhat  leathery,  smooth  (sometimes  shiny)  ;  deep  green 
on  their  upper  sides  and  paler  green  beneath.    The  very  characteristically 
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black  or  black-purple,  shiny  fruit  (fig.  1(33),  sweet  and  edible,  matures  in  early 
autumn,  when  it  is  rapidly  shed.  Wood,  fine-grained,  brownish  rose-red,  with 
a  large  proportion  of  sapw^ood.     No  conime  ciai  use  is  made  of  it. 


Fkj.  H'tli. — Cratayuti  tlouglasii. 


As  a  chaparral  cover  along  washable  banks  of  streams  the  brushy  form  of 
this  haw  is  of  considerable  use.  The  firm,  spreading  roots  of  closely  grown 
stools  hold  fast  and  resist  tendencies  to  erosion.  Its  tree  form  is  unimportant 
in  a  region  where  other  useful  trees  abound. 
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Longevity. — Not  fully  determined.  Like  many  otlier  large  tree  thorns  it 
appears  to  be  long-lived,  as  shown  by  its  exceedingly  fine-grained  wood  and 
I)ersistent  growth.    A  tree  13f  inches  in  diameter  showed  an  age  of  83  years. 

A  well-marked  variety  of  this  thorn,  Grattpgus  douglasii  rivularis  (Nutt.) 
Sargent,  is  commonly  a  low  shrub,  sometimes  nearly  without  thorns;  it  is  fre- 
quent in  western  Washington  and  Oregon  and  southward  to  Sierra  and  Plumas 
counties,  Cal.,  where  it  is  less  common.  It  is  distinguished  from  the  species 
mainly  by  its  narrow  leaves,  which  are  finely  toothed,  not  deeply  lobed  and 
slashed  as  in  the  si)ecies.  It  was  described  long  ago  as  a  species  (C.  rivularis 
Nuttall)  anc"  is  by  some  authors  still  maintained  as  such  ;  but  since  intermediate 
leaf  forms  are  not  hard  to  find,  connecting  the  species  over  its  entire  range,  the 
writer  believes  that  this  form  should  be  treated  as  a  variety  only. 

RANGE. 

From  British  Columbia  (I*arsnlp  River)  through  Washington  and  Oregon  to  California 
(Pitt  River),  and  through  Idaho  and  Montana  (Flathead  River  at  western  base  of  Rocky 
Mountains). 

OCCURRENCE. 

Borders  and  bottoms  in  vicinity  of  lower  mountain  streams;  in  moist,  gravelly  and 
sandy  soils,  or  in  deep,  rich  soils  (where,  in  Oregon,  it  is  large).  Grows  in  very  dense, 
large,  pure  thickets,  patches,  and  small  clumps,  mingled  with  choke  cherry,  black  cotton- 
wood,  longleaf  willow,  red  alder,  etc. 

Climatic  Conditions. — Similar  to  those  of  cliolce  cherry ;  adapted  to  very  wide  range 
of  conditions. 

Tolerance. — Shows  signs  of  great  tolerance ;   not  fully  determined. 

Reproduction. — Very  abundant  seeder,  and  young  plants  numerous  in  shade  and  open 
on  borders  of  thickets. 

HETEBOMELES. 

A  genus  containing  but  a  single  evergreen  species  which  Is  confined  to  Cali- 
fornia and  adjacent  islands.  In  general  appearance  it  is  very  unlike  any  of  the 
other  related  generic  groups  of  the  family  (Rosacea),  as  indicated  by  its  name 
(Heteromeles).  The  characters  of  this  genus  are  given  under  the  species,  which 
follows. 

Gliristmas  Berry. 

Heteromeles  arhutifolia  Roemer. 

DISTINGUISHING  CHARACTERISTICS. 

Christmas  berry,  also  called  "  California  holly,"  "  tollen,"  and  "  toyon,"  is  best 
known  as  a  low  shrub  throughout  most  of  its  range  on  the  mainland.  In  the 
coast  islands,  however,  esi^eciaily  on  Santa  Catalina  Island,  it  becomes  a  small 
tree  from  1.5  to  25  feet  high,  but  with  a  very  short  trunk  from  10  to  15  inches 
thick  at  the  ground.  The  crown  form  of  the  shrub  is  peculiarly  similar  to  that 
of  the  tree,  in  which  many  upright  branches  are  given  off  at  the  end  of  the  short, 
thick  trunk.  The  smooth-looking,  pale,  ashy  gray  bark  is  indistinctly  seamed, 
and  the  ridges  are  connected.  Mature  leaves  (fig.  164)  thick,  leathery,  smooth 
throughout,  deep  shiny  green  on  their  upper  surfaces,  lighter  beneath,  and 
usually  with  two  minute  glandular  teeth  on  the  stem  at  the  base  of  the  blade. 
Leaves  of  a  season's  growth  remain  on  the  twigs  until  the  end  of  the  second 
winter.  The  smooth,  )[>right  red  berries  (fig.  1()4),  which  have  a  dry,  tart  flesh, 
rii)en  from  October  to  February  ;  they  are  borne  in  large  clusters  which  are  very 
attractive  among  the  glossy  green  leaves.  One  or  two  ridged,  brown,  dotted  ' 
seeds  occur  in  each  of  the  two  cells  of  the  berries.     Wood,  deep  reddish  brown, 
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with  thin  sapwood;  exceedingly  heavy,  dense,  and  fine-grained.     Very  Buitable 
for  small  ornamental  turnery  and  other  woodwork,  Imt  not  used  for  any  purpose. 


•A   •    *. 

Flo.   104. — Hvtcromclcs    arhutifoUa. 

As  a  part  of  the  chaparral  cover  of  low.  dry  slopes  and  rocky  gulches,  or  in 
the  groves  formed  by  its  larger  growth,  this  species  is  of  considerable  service  iu 
u  region  too  scantily  protected  against  erosion. 
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•  Longevity. — Not  fully  determined.     It  grows  very  persistently  and  appears  to 
be  loog-lived.    A  single  stem  5i  inches  in  diameter  was  48  years  old. 

RANGE. 

California  coast  ranges  and  Sierras  (chaparral  belt)  southward  from  Mendocino  and 
Shasta  conn  ties  to  northern  Lower  California ;  also  on  southern  California  coast  islands. 

Califobnia. — Coast  ranges  northward  on  coast  to  Mendocino  County,  and  to  Trinity 
Mountains  on  inland  ranges,  where  it  has  been  noted  as  far  north  as  between  Redding 
and  Whiskey  town  (Shasta  County).  In  Sierras,  on  foothills  in  Lassen  Peak,  Diamond 
Mountain,  Plumas,  Tahoe,  and  Stanislaus  National  forests.  Southward  In  coast  ranges 
to  San  Francisco  Bay,  and  In  southern  coast  ranges  eastward  to  San  Bernardino ;  also  in 
islands  off  southern  coast.  South  of  Monterey  Bay,  noted  on  Point  Plfios,  In  Pescadero  and 
a  few  other  canyons,  and  In  Santa  Lucia  Mountains  in  chaparral  of  Sur,  Carmelo,  Arroyo 
Scco,  San  Antonio,  and  Naclmiento  river  basins  from  sea-level  to  4,250  feet.  San  Luis 
Obispo  National  Forest  (to  southeast),  from  250  to  2,250  feet  elevation  in  watersheds  of 
Carriso,  Salinas,  Santa  Margarita,  San  Luis,  Arroyo  Grande,  and  Huasna  rivers.  Santa 
Barbara  National  Forest,  below  S,000  feet  in  watersheds  of  Santa  Maria,  Santa  Ynez, 
Santa  Barbara,  MatlUJa,  PIru-S.espe,  Newhall,  and  Elizabeth  rivers.  Santa  Ana  range. 
All  coast  Islands  except  San  Clemente.  General  In  San  Gabriel  National  Forest ;  noted  on 
south  slope  Sierra  Llebre  Range,  near  Pasadena,  Arroyo  Seco.  San  Bernardino  Moun- 
tains. San  Jacinto  Mountains  and  Palomar,  Balkan,  and  Cuyamaca  Mountains  (San 
Diego  County).     Mexican  boundary,  noted  on  west  slope  of  coast  range  up  to  4.500  feet. 

LowEB  California. — Northern  part,  in  Hanson,  Laguna,  and  San  I*edro  Martlr  ranges. 

OCCURRENCE. 

Frequent  on  north  slopes  of  low  mountains  and  foothills  In  vicinity  of  watercourses,  in 
gulches,  or  on  exposed  sea  cliffs ;  in  dry,  rocky,  and  gravelly  soils.  Grows  In  scattered, 
pure  clumps  and  patches  on  mainland  slopes  (shrubby),  and  In  small  pure  stands,  as  a 
tree,  in  its  island  range. 

Climatic  Conditions. — Similar  to  holly-leaf  cherry.  Tolerance  and  other  sllvlcal 
characteristics  undetermined. 

Reproduction. — Very  prolific  seeder.  Young  plants  abundant  in  soll-fllled  crevices, 
pockets,  and  in  other  places  of  lodgment. 

FBUNTrS.     GHEBBIES  AND  PLUXS. 

As  here  constituted,  a  large  group  containing  such  well-known  and  widely 
distributed  trees  and  shrubs  as  the  plums,  peaches,  almonds,  apricots,  and 
cherries,  most  of  which  do  not  produce  useful  timber,  but  are  among  the  most 
valuable  fruit  trees.  The  plums  and  cherries  are  the  only  native  trees  of  the 
group  to  be  considered  here. 

For  the  sake  of  reducing  the  number  of  generic  names,  the  latter-day  practice 
of  subdividing  this  long-maintained  composite  group  into  Pntnus  (including  the 
plums  only)  and  Cerasua  (including  only  the  cherries)  will  not  be  followed. 
It  is  thought  best  to  treat  these  trees  imder  Pntnus,  as  has  been  done  for  a  long 
time.  The  cherries  differ  from  plums  principally  In  having  a  rounded  fruit 
seed  or  "  stone  "  in  place  of  more  or  less  flat  seeds ;  plum  fruits  are,  moreover, 
usually  covered  \\\Xh  an  easily  removed,  whitish  bloom,  which  is  absent  from 
cherry  fruits. 

l*ruiius  contains  but  one  tree  sijecies  (black  cherry)  of  commercial  inii>or- 
tance;  the  remaining  representatives  are  small  trees  or  shrubs  of  little  economic 
use.  Some  of  the  western  plums  and  cherries,  however,  are  useful  in  helping 
to  form  protective  covers  on  otherwise  thinly  clad  mountain  slopes. 

Wood  of  the  plimas  and  cherries  is  fine-grained,  dense,  evenly  and  finely 
I)orous,  rather  heavy,  and  rich  light  or  dark  brown.  Green  twigs  and  bark  are 
characteristically  bitter,  and  have,  when  crushed,  a  more  or  less  strong  i^each- 
pit  odor  possessed  by  no  other  group  of  plants. 


352  FOREST   TREES   OF   THE   PACIFIC   SLOPE. 

Flowers  of  Pniniis,  api)eariiig  from  buds  on  twigs  of  the  previous  year,  either 
with  the  leaves,  or  before  or  after  them,  are  similar  In  general  appearance 
to  those  of  the  hawthorns,  apples,  and  pears,  but  diflferent  in  structural  details. 
They  depend  for  cross-fertilization  entirely  upon  insects.  The  fruits,  more  or 
less  juicy  and  sweet,  acid,  or  very  bitter,  are  matured  in  one  season,  eitber  in 
early  or  late  summer.  Luscious  in  flavor  or  attractive  In  appearance,  pluiu  and 
cherr>'  fruits  are  eaten  extensively  by  birds  and  mammals  (without  injury  to 
the  seeds)  and  thus  widely  disseminated;  otherwise  these  trees  depend  for  dis- 
tribution of  their  seeds  upon  flood  waters.  The  leaves  are  arranged  on  tbe 
twigs  as  in  the  apples  and  haws,  and  are  either  shed  every  autumn  or,  in  some 
species,  are  evergreen. 

Sixteen  species  of  Prunus  occur  in  the  Uolted  States  and  adjacent  territory, 
4  of  which  inhabit  the  Pacific  region. 

Western  Plum. 
Prunus  subcordata  Bentham. 

DISTINGUISHING   CHARACITIRISTICS. 

The  name  "  western  plum,"  suggested  here,  is  not  the  field  name  of  this  tree, 
whicli  is  "  plum  *'  or  "  wild  plum,"  indefinite  names  which  are  applied  also  to 
several  eastern  wild  plum-trees.  To  avoid  confusion,  it  is  hoped  "  western 
plum  "  will  be  used. 

Generally  a  stocky,  crooked-stemmed  shrub  from  2  to  10  feet  high  in  dry 
situations,  but  in  moist,  rich  soils  a  tree  from  15  to  20  feet  high  and  from  4  to 
(i  inches  (sometimes  more)  in  diameter.  The  short,  clear  trunk,  ashy  brown, 
seamed,  and  scaly,  gives  off  thick  limbs,  which  stand  out  nearly  at  right  angles 
to  the  stem,  and  have  many  short,  stubby  twigs,  some  of  which  are  spine-like. 
Season's  twigs  are  clear  red  to  deep  purple-red,  usually  smooth  (sometimes 
minutely  hairy),  with  sharp-pointed  red  buds.  Mature  leaves  (fig.  1(>5),  shc>din 
autumn,  are  commonly  smooth  on  their  top  sides  but  very  often  minutely  hairy, 
as  they  always  are  beneath ;  alK)ut  1}  to  nearly  3  inches  in  length ;  in  dying 
they  become  bright  red  and  yellow.  The  white  flowers  appear  before  the  leaves 
in  early  spring.  Mature  fruit  (fig.  105),  ripe  in  early  autumn,  is  deep  purple- 
red,  three-fourths  inch  to  about  1  inch  long,  with  a  pointed  flat  stone,  which 
has  a  conspicuous,  thin,  keel-like  edge  on  one  side  only,  the  opposite  side  being 
grooved.  The  flesh  of  the  fruit  is  edible  and  much  used  locally,  is  juicy  and 
somewhat  tart;  variable  in  quality. 

Wood,  fine-grained,  very  dull  light  brown,  with  thin  sapwood;  of  no  eco- 
nomic use. 

With  other  chaparral  the  tree  sometimes  forms  good  protective  slope  cover 
on  dry   slop€»a. 

Longevity. — Not  fully  determined.  A  tree  Oi  inches  in  diameter  showed  an 
age  of  48  years.     Probably  short-lived. 

A  variety  of  this  plum,  Prunus  suhcordata  kelloggii  Lemmon.  is  distinguished 
by  its  yellow  sweet  fruit  and  in  its  nearly  smooth  foliage ;  esi)ecially  abundant 
in  Shasta  and  Sierra  counties.  Yellow  fruited  forms  of  other  wild  plums  and 
of  cherries  are  known. 


Southern  Oregon  to  central  California  (west  of  tbe  Cascades  and  Sierra  Madre  Moun- 
tains). 
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OCCURBENCE, 

Borders  and  vicinity  of  low  mountain  and  higher  foothill  streams  and  valleys ;  in. 
sandy,  fertile,  fresh  soils  (here  largest),  or  in  dry,  gravelly  ones  (shrubby).  Grows  in 
extensive  pure  thickets  and  clumps,  interspersed  with  black  haw,  Oregon  crab,  Garry 
oak,  western  choke  cherry,  and  occasional  gray  pine. 


Fig.    IC*. — Prunus   subconlatn. 


Climatic  Conditions. — Similar  to  those  of  choke  cherry. 

ToLEBANCE.— Endures  light  shade,  which  is  helpful  in  seedling  stage. 

Reproduction. — Prolific  periodic  seeder  in  better  soils,  but  fruits  sparingly  and  irregu- 
larly in  poor,  dry  soils.  Seedlings  fairly  abundant  in  fresher  soils ;  very  scarce  in  dry 
places. 
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Bitter  Cherry. 

Prunus  cmarginata  (Dougl.)  Walpers. 

DISTINGUISHING   CHARACTERISTICS. 

Bitter  cherry  varies  greatly  in  size ;  from  a  slender-stemmed,  muoh-branc-bed. 
tall  or  low  shrub,  much  bent  In  high  rocky,  exposed  sites,  to  a  straight  elean- 
stemmed  tvev  from  .35  to  40  feet  high  and  from  G  to  12  inches,  or  more,  through. 


Fig.    166. — Prunu8    cmatyinata. 

The  thin  bark  is  smooth,  very  dark  brown  on  large  trimks,  but  grayish  brown 
on  small  stems.  Season's  twigs  are  deep  red,  which  fades  into  reddish  brown 
lower  down.     Mature  leaves  (fig.  1G(»)   very  variable  in  size  and  texture,  are 
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smooth  throughout  and  smaller  In  most  of  the  shrubby  high  mountain  forms 
'witb  gray-brown  stems,  larger  and  finely  hairy  beneath  on  the  larger  darker- 
l>arked  trees  which  are  usually  grown  in  moist,  rich  places;  2  glandular, 
minute  projections  mark  the  leaf -stem  where  it  joins  the  blade.  The  leaves  of 
both  forms  agree  In  their  distinctly  minute,  rounded,  marginal  teeth.« 

Mature  fruit  (fig.  IGG),  one-fourth  to  three-eighths  of  an  inch  in  diameter, 
clear  coral  red;  ripe  from  about  July  to  September,  according  to  the  locality 
and  elevation ;  extremely  bitter,  as  are  the  green  t\\'ig8,  leaves  and  inner  bark ; 
with  a  pointed  stone,  sharp-ridged  on  one  side  only  and  round  or  minutely 
grooved  on  the  op[)oslte  side.  Wood,  dull  brown,  with  very  thick  sapwood,  of 
very  light  weight,  and  exceedingly  brittle;  it  rots  quickly  In  contact  with  the 
earth.  Large  trees,  which  often  occur  abundantly,  useful  chiefly  for  firewood. 
The  greatest  value  of  this  species  is  probably  the  dense  chaparral  cover 
which  it  forms  on  dry,  rocky  and  springy  slopes  at  high  elevations,  where  its 
persistent  stems,  often  bent  low  by  heavy  snows,  form  effective  barriers  to 
rapid  run-off. 

Longevity. — Not  fully  determined.  Apparently  short-lived.  A  tree  98  inches 
in  diameter  showed  an  age  of  42  years. 

BANGE. 

From  Montana  (upper  .Tocko  River),  through  mountains  of  Idaho  and  Washington  and 
southern  British  Columbia  (Vancouver  Island)  ;  south  through  western  Washington  and 
Oregon  to  southern  California,  western  Nevada  (vicinity  of  Carson  City  and  Washoe 
Mountains),  and  northern  Arisona  (San  Francisco  Mountains).  In  north  at  sea  level  to 
3,000  feet  and  in  south  at  5,000  to  9,000  feet. 

BuiiisH  Columbia. — South  coast  Vancouver  Island,  and  Rocky  Mountains  at  source 
of  Columbia.  Noted  at  Victoria  (Vancouver  Island),  at  Yale  on  Fraser  River,  and  at  Nel- 
son on  Columbia  River  between  Kootennl  and  Lower  Arrow  lakes. 

Washington. — Whole  wooded  portion  of  State  east  of  Cascades,  In  yellow  pine  and 
bunch  grass  regions,  at  1,000  to  4,200  feet  and  west  of  Cascades  in  Douglas  fir  region  up 
to  3,800  feet.  Noted  In  Washington  National  Forest  at  49"  latitude  and  farther  south 
on  west  side  of  Cascades  on  lower  slopes  and  on  east  side  at  1,100  to  3,500  feet,  in  Clallam 
County  on  north  side  of  Olympic  Peninsula,  at  Montesano  (Chehalis  County,  south  of 
Olympic  Peninsula),  on  west  side  of  Puget  Sound  at  Port  Ludlow  (Jefferson  County), 
Tacoma,  and  Admiralty  Head  (east  of  entrance  to  Admiralty  Inlet),  at  Lllllwaup  on  Hood 
Canal  of  Puget  Sound,  In  Mount  Rainier  National  Forest  on  Upper  Nlsqually  River,  and 
elsewhere;  on  Mount  Adams,  Klickitat  River  (Klickitat  County),  canyons  of  Yakima 
River,  and  Umptanum  Creek,  and  at  Ellensburg  (altitude  1,550  feet)  (Kittitas  County)  ; 
on  Snake  River  east  of  Pasco  (500  feet)  (Franklin  County),  Wenache  Mountains,  Peshas- 
tln  (Chelan  County),  White  Bluflf  (on  Columbia  River,  below  Lake  Chelan),  Lake  Chelan 
(1,100  feet),  Stehekln  River,  3  miles  above  Lake  Chelan  ;  Kettle  Falls  of  Columbia  (Stevens 
County),  Mount  Carlton  (Spokane  County),  and  Blue  Mouiltains  on  streams. 

Oregon. — Whole  wooded  portion  of  State  at  lower  elevations.  Noted  at  Astoria,  in  Cas- 
cade (North)  National  Forest,  on  Columbia  River  In  northeast  Wasco,  and  Northern  Sher- 
man, Gilliam,  and  Morrow  counties,  and  in  Wallula  Gorge  below  mouth  of  Walla  Walla 
River  at  327  feet;  John  Day  River  (Gilliam  County),  Blue  Mountains  at  Union  and  else- 
where. Silvies  and  Steins  mountains  (Harney  County),  and  Goose  Lake  National  Forest. 

•  It  is  believed  that  the  true  status  of  this  cherry  has  not  yet  been  satisfactorily 
determined.  Further  field  study  Is  necessary  to  determine  the  exact  relationship  be- 
tween the  gray-barked,  smooth,  and  smaller  tree  or  shrub  common  on  the  western  high 
slopes  of  the  Sierras  and  In  Oregon  and  Washington,  and  the  larger,  dark-barked  tree  of 
lower,  moist  situations.  The  two  forms  are  strikingly  unlike  In  habit  and  general 
appearance,  and  the  large  downy  leaves  of  the  bigger  tree  are  difficult  to  reconcile  with 
the  smooth,  brighter  green  leaves  of  the  smaller  one.  I  have  not  seen  specimens  from 
the  type  locality  (Columbia  River  Valley,  where  Douglas  discovered  this  tree  In  1825), 
but  most  probably  they  are  of  the  downy-leafed,  larger  tree  form,  so  that  the  name 
Prunus  emarginata  should  include  this  common  form.  On  the  other  hand,  it  Is  probable 
that  Prunus  emaryinata  calif ornica  (Greene)  (=Ocra»««  calif omica  Greene)  should  be 
taken  up  for  the  smaller  smooth  form  now  Included  in  the  species. 


356  FOREST   TREES   OF   THE   PACIFIC   SLOPE. 

Calipobnia. — Water  courses  and  chaparral  of  middle  elevations,  south  on  Sierra  Nevada 
to  head  of  Kern  River,  on  north  coast  ranges  to  San  Francisco  Bay,  and  on  south  coast 
ran;;es  from  Santa  Cruz  Mountains  to  San  Jacinto  Mountains,  at  the  north  at  :{,500  to 
5,500  feet  and  at  the  south  at  5,000  to  9,000  feet.  Noted  in  Mount  Shasta  National 
Forest,  base  of  Mount  Shasta  at  3,500  to  5,500  feet  and  south  to  the  "Loop**  on  Sacra- 
mento River;  Wagon  Camp  (5,750  feet  on  Mount  Shasta),  Sissons  (3,500  feet),  and  Upper 
Soda  Springs  (Siskiyou  County)  ;  coast  ranges,  rare  In  Humboldt  County  and  southward. 
Trinity  and  Stony  Creek  National  Forests'  highest  ridges^  such  as  Canyon  Creek  lakes,  and 
Black  Buttes,  Mount  Tamalpnis,  and  Oakland  Hills  around  Snn  Franclmco  Bay ;  Sierra 
Ncvadas  frequent,  Vlumas,  Diamond  Mountain  and  Lessen  I*eak  National  Forests; 
near  Quincy  (Plumas  County),  mountains  east  of  Chico  and  Oroville  (Butte  County), 
Yuba  River  at  4,500  to  5,500  feet,  Donner  Lake,  Lake  Tahoe  National  Forest.  Emigrant 
Gap  (Placer  County),  I^ke  Tahoe.  Placervllle  (Eldorado  County),  Stanislaus  National 
Forest,  frequent  at  6,500  to  8,500  feet;  Mud  Springs  (Amador  County),  Yosemlte  Valley, 
mountains  of  Fresno  County  at  8,000  feet.  South  Fork  King's  River,  Middle  Fork  Kaweah 
River  at  8.000  feet,  Kaweah  River  road  below  Mineral  King  and  between  Kern  River  lakes 
and  Trout  Meadows ;  southern  California  coast  ranges,  hills  of  Santa  Clara  County  up  to 
1,000  feet,  ridges  west  of  Los  Gatos,  Santa  Lucia  Mountains  at  3.000  to  4,000  feet,  San 
Rafael  Mountains,  San  Bernardino  Mountains  at  Bear  Valley  and  elsewhere,  San  Jacinto 
Mountains,  abundant  at  5,000  to  9,000  feet  in  Tahquitz  Valley  and  elsewhere.  The 
variety  villosa  Sudworth  occurs  with  the  type,  especially  on  the  headwaters  of  the  Colum- 
bia in  British  Columbia,  Montana,  and  Idaho ;  In  Washington  and  Oregon  chiefly  west  of 
the  Cascades  and  in  the  southern  California  coast  ranges. 

The  distribution  In  Montana  and  Idaho  will  be  described  in  a  later  publica- 
tion. 

OCCURBENCE. 

Near  streams  on  low  and  high  mountain  slopes  and  on  moist  lienches :  in  dryish  to 
moist  gravelly  soils  at  high  levels,  and  in  rich,  sandy,  or  gravelly  soils  at  lower  ele- 
vations, where  it  is  largest.  Forms  large,  dense,  pure  shrubby  thicket  In  higher  range 
within  upper  white  flr  and  red  fir  belt,  and  nearly  pure  stands  on  limited  areas  lower 
down,  where  it  often  occurs  with  scattered  Douglas  fir  and  western  dogwood ;  some- 
times especially  abundant  on  cutover  and  burned  Douglas  fir  lands. 

Climatic  Conditions. — In  lower  range,  similar  to  those  of  Douglas  flr,  but  in  higher 
range  It  endures  a  climate  like  that  of  California  red  flr. 

Tolerance. — Intolerant  of  shade. 

Rkproduction. — Abundant  seeder  and  scattered  seedlings  frequent  In  moist  mineral  soil 
and  humus. 

Western  Choke  Cherry. 

Prunus  demissa   (Nutt)   Walpers. 
DISTINGUISHING    CHARACTERISTICS. 

It  is  desirable  to  establish -for  Prunus  demissa  the  more  distinctive  name 
of  "  western  choke  cherry,"  in  place  of  *'  choke  cherry,"  its  ordinary  field  name, 
since  the  latter  is  also  applied  to  the  closely  related  eastern  Prunus  virginiana 
Linnaeus,  of  which  it  is  lield  by  some  to  he  a  geographical  form  or  a  variety. 

Very  commonly  a  short  or  tall  tree-like  shru!)  (in  dense  thickets),  from  4 
to  10  feet  high,  or,  in  rich,  moist  situations,  a  slender,  crooked-stemmed  tree 
from  20  to  25  feet  high  and  from  6  to  8  Inches  through. 

Bruised  twigs,  leaves,  and  green  bark  have  a  strong  scent,  similar  to  that 
of  peach-pits.  Season's  twigs  (greenish,  smooth  or  minutely  hairy  at  first) 
are  smooth  and  light  reddish  brown,  with  iwinted,  light  brown  buds.  Bark, 
smooth  and  gray  on  old  trunks  and  brown  on  young  ones,  is  irregularly  seamed 
and  rough,  with  hard,  deep  reddish-brown  scales.  Mature  leaves  (fig.  167) 
are  thick,  somewhat  leathery,  deei),  dull  green ;  smooth  and  sliiny  on  their 
upper  sides;  usually  more  or  less  minutely  hairy  and  pale  beneath  (occasionally 
smooth)  ;  the  borders  have  straight,  sharp  teeth.  The  white  flowers  are  borne 
in  dense  cylindrical  clusters,  as  are  also  the  shiny  blackish  cherries,  which 
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are  one-third  to  one-half  an  inch  in  diameter^  (flg.  167);  the  fruit «  ripens 
in  late  summer  or  early  autumn,  wlien  it  is  sweet,  with  an  astringent  after- 
taste, from  which  comes  the  name  "cholie  cherry."  The  fruit  is  greedily  eaten 
by  birds,  to  which,  it  is  believed,  the  wide  general  distribution  of  the  species 


Fig.  167. — Prunus  demiasa. 


is  due.     Wood,  pale  yellowish  brown,  fine-grained,   firm,  but  brittle,  with  a 
thiclc  layer  of  whitish  sapwood.    Not  used  for  any  economic  purpose. 


"Settlers  in  many  parts  of  the  West  gather  and  preserve  the  fruit,  which  is  excellent 
when  coolsed,  but  with  slight  astringent  taste. 
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Useful  with  other  shrubby  trees  in  forming  thiclc,  retentive  cover  on  tlie  8i^« 
of  mountain  streams  and  on  moist  slopes  otherwise  devoid  of  woody  grojKXii. 

Longevity. — Not  fully  determined.  Probably  short-lived.  Two  trees,  resi*^ 
tively  3  and  6  inches  in  diameter,  were  10  to  22  years  old. 

RANGE. 

Rocky  Mountains  to  Paclflc  States  and  British  Columbia,  at  the  north  from  si^a  te-veJ 
to  4,000  feet,  at  the  south  from  5.000  to  7,000  feet. 

British  Columbia. — To  northern  part  on  coast  and  In  interior  as  far  as  Cacbe  Cr«»fc 
On  Vancouver  Island  In  isolated  patches. 

Washington. — Common  east  of  Cascades  below  4,000  feet,  and  west  of  Cascades  only 
occasional  on  arid  prairies,  such  as  Whidby  Island  and  Yelm  Prairie.  Noted  in  Washing- 
ton National  Forest  at  1.100  to  3,500  feet,  east  of  Cascades  locally  at  Wenache  (Cheiaa 
County),  on  west  bank  of  Columbia  from  Priest  Rapids  to  Sentinel  Bluffs  in  Saddle 
Mountains,  In  gorge  of  IJmptanum  Creek  (Kittitas  County),  on  west  slope  of  Div^ide  be- 
tween Columbia  and  Yakima  rivers.  Id  Yakima  Canyon,  at  North  Yakima,  and  Sunnysidep 
on  Upper  Columbia,  in  Spokane  Valley,  at  Rock  Lake  (head  of  Palouse  River),  Pullman 
and  Wawawal  (Whitman  County),  along  Snake  River  east  of  Pasco  (FYanklln  County), 
and  in  Blue  Mountains. 

Oregon. — Chiefly  to  the  east  of  Cascades,  but  also  in  arid  parts  west  of  Cascades. 
Noted  on  Columbia  River  from  northeastern  Wasco  to  Umatilla  County,  on  John  Day 
River  In  GllUam  County,  in  Cascade  (North)  National  Forest,  in  Goose  Lake  National 
Forest,  and  in  Blue  Mountains. 

California. — Whole  State,  except  on  seaboard,  chiefly  in  foothills,  at  the  north  up  to 
about  3,500  feet,  and  at  the  south  at  5,000  to  7,000  feet.    Noted  In  chaparral  of  Klamath, 
Modoc,    and    Warner    mountains    National    Forests;    at'Yreka    (2,635    feet)     (Siakiyoa 
County),  Mount  Shasta  on  its  south  slope  above  McCloud  Mill,  near  Sisson   (3,500  feet) 
and  at  south  end  of  Shasta  Valley  (3,500  feet)   (Siskiyou  County),  Sacramento  Canyon  at 
Shasta  Springs  (2,538  feet)    (Siskiyou  County),  southern  Trinity  Mountains  east  as  far 
as  hill  between  Whiskey  town  and  town  of  Shasta  (Shasta  County),  and  also  locally  noted 
near  I^wiston  and  on  Canyon  Creek  (Trinity  County)  ;  in  Sierras  in  Plumas.  Diamond 
Mountain,  Lassen  Peak,  Yuba,  Tahoe  National  Forests,  In  Stanislaus  National  Forest  In 
general  at  2,500  to  4,000  feet,  locally  noted  In  canyon  of  South  Fork  of  American  River 
at  4,000  feet  and  on  north  slope  of  Mokelumne  River  at  2,500  feet.  Lake  Tahoe  National 
Forest  In  T.  17  N.,  R.  13  E.,  and  In  Yosemlte  Valley;  west  border  of  Sierra  National  For- 
est on  dry  pine  hills,  locally  noted  near  Havllah  (Kern  County)  at  3,150  feet.     In  coast 
ranges  noted   in  Napa  Mountains,  In  San  Francisco  County,   on   Oakland   Hills.  Meant 
Hamilton,  in  chaparral  of  Monterey  National  Forest  in  watershed  of  Naclmlento  River. 
in  Santa  Barbara  National  Forest  in  watersheds  of  Santa  Maria,  Santa  Ynez,  and  Pira- 
Sespe  rivers,  and  in  San  Rafael  Mountains,  also  in  San  Antonio  and  San  Bernardino  moun- 
tains in  upper  portion  of  chaparral  belt  and  in  pine  belt,  in  San  Jacinto  Mountains,  at 
j5,000  to  7,000  feet  on  Fuller's  Ridge  and  In  Onstatt  Valley,  and  In  Laguna  Mountains 
at  Campbell's  ranch  (5,500  feet),  about  15  miles  north  of  Mexican  boundary. 

The  distribution  in  the  Rocky  Mountain  region  will  be  described  in  a  future 
publication. 

OCCURRENCE. 

Lowest  mountain  slopes,  ridges,  benches,  and  borders  of  streams  (most  common),  can- 
yon bottoms ;  less  frequent  on  dry  hill  slopes.  Usually  in  fresh  or  moist,  rich  gravelly  or 
rocky  soils  where  It  Is  largest ;  shrubby  in  dry,  poor  soils.  Forms  dense  thickets  of  pure 
growth ;  often  more  or  less  scattered,  singly  or  In  clumps,  with  Douglas  fir,  red  and 
mountain  alders,  aspen,  black  cottonwood,  mountain  maple,  western  serviceberry,  bitter 
cherry,  chinquapin  brush,  and  occasionally  yellow  pine. 

Climatic  Conditions. — Similar  to  those  of  red  alder  and  aspen. 

Tolerance. — Undetermined,  but  apparently  Intolerant  of  shade  at  any  time,  as  sbown 
by  its  slender  stems  and  small  crown  in  dense  stands,  where  it  struggles  for  top  light. 

Reproduction. — Very  abundant  seeder  nearly  every  year.  Seedlings  plentlfuf  in  moist 
litter,  and  advancing  rapidly  In  old  burns  among  willow- weed  and  low  herbage. 
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HoUyleaf  Cherry. 

Prunua  ilicifolia  (Nutt.)  Walpers. 

DISTINGUISHING    CHARACTEEISITCS. 

Hollyleaf  cherry  is  the  most  distinct  of  Pacific  clierries  on  account  of  its 
evergreen  holly-liiie  foliage  (fig.  168).  Locally  linown  as  "  islay/*  "Spanish 
wild  clierry,"  and  "  Mountain  evergreen  cherry." 


FlO.  168. — Prunu8  ilicifolia. 

Most  often  a  dense,  prickly  shrub  from  2  to  4  feet  high  on  dry,  rocky  slopes, 
l)ut  in  slieltered  canyons  sometimes  from  20  to  25  feet  high  and  from  10  to  12 
inches  through;  as  a  tree,  more  often  about  10  feet  high,  with  a  very  thickly 
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branohed  crown  and  only  a  short  trunk.  The  deep  reddish-brown  l>ark  o^ 
large  trunks  is  deeply  furrowed  and  cut  into  little  squarish  divisioiiis*  Tb? 
small  twigs  are  smooth,  reddish  yellow  to  red  brown.  Mature  leaves  (fi^.  1458 1. 
thick,  leathery,  glossy  deep  green  on  their  top  sides,  and  much  lighter  srrp&i 
beneath;  marginal  teeth  prickly.    Leaves  of  a  season's  growth  remain  oii   tbr 


Fia.  169. — Prunua  ilicifoUa  integrifoUa. 


trees  about  two  summers.  The  fruit  (fig.  168),  ripe  from  October  to  Novem- 
ber, Is  a  clear  deep  red,  becoming  red-purple  and  very  dark  with  age;  pulp 
exceedingly  thin,  tart,  and  palatable.  The  large,  thin-shelled,  pale  yellowish 
stone  prominently  veiny.  Uii)e  fruit  is  carried  away  by  birds,  which  thus 
assist  in  disseminating  tlie  seed,  and  extensively  eaten  by  mountain  rodents, 
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wbich  cut  the  cherries  from  the  branches  and  store  them,  thus  also  effecting 
con^derable  distribution  and  unintentional  planting.  Wood,  exceedingly  heavy, 
dejiso,  fine-grained,  tough,  pale  brown  tinged  with  red,  has  only  a  very  thin 
layer  of  sapwood.  The  heartwood  is  handsome  and  suitable  for  small  orna- 
mental woodwork,  but  not  known  to  be  used.  A  useful  chaparral  on  steep,  dry 
slopes. 

IjONgevity. — Not  fully  determined.  From  records,  however,  of  trees  planted 
in  southern  California  nearly  a  century  ago,  and  now  10  to  12  inches  in 
diameter,  it  is  estimated  that  this  cherry  may  attain  at  least  100  years  and 
still  be  growing.  Its  early  growth  in  height  in  moist,  rich  soils  is  surprisingly 
rapid.    A  forest-grown  tree  Of  inches  in  diameter  showed  an  age  of  56  years. 

A  very  distinct  variety  of  this  species,  Prunus  ilicifolta  integrifolia  a  Sud- 
worth,  inhabits  California  mainland  and  coast  islands  (off  Santa  Barbara), 
especially  Santa  Catalina,  and  also  San  Julio  Canyon,  Lower  California.  It  dif- 
fers from  the  species  in  having  entire  or,  rarely,  spiny  margined  leaves  (flg. 
169),  longer  flower  clusters,  and  larger,  more  fleshy  fruit.  It  becomes  a  small 
tree  also,  but  its  wood  appears  to  be  of  considerably  lighter  weight  than  that 
of  the  species.    It  may  possibly  prove  to  be  a  distinct  si)ecies. 

RANGE. 

Oallfornla  (from  San  Francisco  Bay  through  the  coast  ranges,  also  on  western  slopes 
of  San  Bernardino  Mountains  and  on  Santa  Cruz  and  Santa  Rosa  islands)  to  Lower 
California  (San  Julio  Canyon). 

OCCUBRENCE. 

Low  mountain  and  high  foothill  slopes  and  plains,  canyon  sides  and  bottoms ;  In 
dry,  rocky  or  gravelly  soils  (shrubby),  but  preferring  moist  sandy  soil  (largest).  Forms 
clumps  and  small  patches  mingled  with  chaparral  brush  (species  of  Ceanothu8,  Rhus 
laurina,  R.  ovata,  Quercus  dumosa,  Arctostaphylos,  Adenostoma,  Yttcca). 

Climatic  Conditions. — Similar  to  those  of  big-cone  spruce. 

Tolerance. — Very  tolerant  of  shade. 

Reproduction. — Abundant  periodic  seeder.  Seedlings  most  frequent  In  moist  bottoms 
of  gulches  and  canyons  where  seed  is  covered  by  litter  and  washed  soil.  Less  abundant 
and  scattered  on  dry  slopes,  where  seed  lodged  in  pockets  or  buried  by  rodents  affords 
reproduction. 

OCCUBBENCE. 

Prunus  ilicifolia  integrifoUa. — Similar  to  hollyleaf  cherry.  Sllvical  and  climatic 
requirements  undetermined ;  probably  very  like  those  of  latter  tree,  but  notably  less 
aggressive.     Requires  further  study. 

Family  LEGUMINOS^. 

A  very  large  family,  containing  such  well-known  trees  and  shrubs  as  locusts, 
acacias  or  "  mimosa-trees,"  as  well  as.  a  vast  number  of  tierbaceous  plants, 
such  as  beans,  peas,  and  clovers,  which  comprise  some  of  the  most  important 
food  and  forage  plants  in  the  world.  The  trees  supply  heavy,  strong,  durable 
woods  of  excellent  commercial  qualities,  while  a  number  of  them  are  notable 
because  they  produce  mature  timber  in  a  remarkably  few  years.  They  are, 
therefore,  imi)ortant  forest  trees,  particularly  for  artificial  planting. 

According  to  the  structure  of  their  flowers  and  fruits  they  are  technically 
divided  Into  several  subfamilies.  As  popularly  characterized  here,  however, 
they  can  usually  be  recognized  by  the  comiwund  form  of  their  leaves  (simple 


■Miss  Alice  Eastwood  has  proposed  for  this  variety,  which  she  holds  to  be  a  species, 
the  name  "Planus  Lyoni  n.  nom  "  (Handbook  of  the  Trees  of  California,  54  ll»05), 
citins  as  a  synonym  *'  Prunus  integrifolia  Sargent,"  a  name  which,  by  the  common  law 
of  priority,  must  stand  in  place  of  Miss  B^astwood's  Prunus  lyoni,  should  this  variety  be 
raised  to  the  rank  of  a  species.  Lyon  originally  referred  specimens  of  this  tree  to  P. 
occidcntalis  Swartz,  which  was  later  shown  to  be  a  different  species,  leaving  the  Califor- 
nia tree  without  a  name.  The  writer  regrets  exceedingly  now  that  in  naming  this 
cherry  (Gard  &  For.,  IV,  51,  1891)  he  did  not  dedicate  it  to  Mr.  Lyon,  who  first  brought 
the  tree  to  light 
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In  only  one  genus  of  our  trees).    These  consist  of  a  prominent  central    stem 
which  either  directly  gives  off  a  number  of  pairs  of  rounded  or  pointrcKl   lc»aTe» 
(leaflets)  along  its  two  opposite  sides  or  gives  off  branches  and  subbranelies 
which  in  turn  bear  their  leaves  in  this  way.    The  central  stem  corressponds 
morphologically  with  the  midveins  of  simple  leaves,  such  as  those  of  niapless  and 
oaks,  and  when  shed  in  autumn  parts  from  the  twigs  just  as  in  these    latter 
trees.    Leguminous  trees  are  further  and  most  distinctly  characterized    t>y  tlieir 
beans,  or  l>ean-like  fruit  pods,  all  matured  in  one  season,  some  of  whicla   jnes^ni- 
ble  ordinary  garden  peas  and  beans  and  some  of  which  have  jointed  or   t-wisted 
ix)ds  in  w^hich  each  seed  is  sei^arated  from  its  fellows  by  intervening  constric- 
tions; while  in  some  members  the  fruit  is  structurally  a  bean-pod,  but    nnlike 
ordinary  ones  in  containing  but  a  single  seed,  this,  however,  bean-like  in    »lMif«?- 
Flowers  of  many  members  of  this  family  are  pea-like  or  bean-like  and  combine 
male  (i)ollen  bearing)  and  female  (seed  bearing)  organs,  or  the  organs  €>f  one 
sex  are  suppressed  and  the  flowers  are  male  or  female  only.    They  are   l>ome 
on'  different  parts  of  the  same  tree  or  branch  or  on  different  trees.    In  one  sec- 
tion of  Leguminosfie  the  flowers   (bisexual  in  each  blossom)   bear  no   resem- 
blance to  i>ea  or  bean  flowers,  but  apr)ear  like  bristling,  stiff,  yellow,  white,   ineci, 
or  pink  threads,  arranged  in  ball-like  or  cylindrical  bodle& 

PR0S0PI8.     XESQUITES. 

The  mesquites  form  a  group  of  small  or  medium-sized  trees  and  shrubs,  ail 
of  which  inhabit  subtropical  or  tropical  countries,  with  few  representatives  in 
the  United  States.  Their  wood  is  heavy,  very  hard,  strong,  durable,  and  of 
considerable  local  economic  use ;  but  on  accoimt  of  the  small  size  and  poor  tim- 
ber form  of  the  trees  it  is  of  only  secondary  and  limited  commercial  iniportance. 

They  are  characterize  usually  by  their  2-forked,  sometimes  4-forked  leaf 
stems,  with  from  5  to  20  or  more  pairs  of  small  leaflets  and  often  a  pair  of 
slender  keen  spines  at  the  base  of  the  bud  from  which  the  leaf  stems  grow. 
At  the  base  of  the  main  leaf  stem  and  of  its  forks  minute  glands  (dots)  are 
usually  found.  The  leaves  are  she<l  every  autumn.  Flowers  (bisexual),  minute 
and  densely  arranged  in  long  cylindrical  clusters  (in  our  species),  with 
slender  stems  from  buds  on  twigs  of  the  previous  year's  growth.  Fruit,  a  long 
slender,  and  flat  bean-like  pod  (fig.  171),  or  a  cylindrical,  spirally  marked  pod 
(fig.  170),  neither  of  which  opens  of  its  own  accord  to  liberate  its  smooth,  small 
hard  beans,  each  of  which  lies  in  a  separate  cell  of  the  pod.  The  seeds  depend 
for  their  distribution  upon  flood-waters  and  upon  cattle  and  other  animals  which 
feed  upon  them  and  thus  assist  in  disseminating  and  sometimes  in  planting 
them.  Seeds  do  not,  however,  germinate  except  when  covered  by  or  placed  in 
contact  with  continuously  moist  soil.  The  rii^e,  dried  i)ods,  made  into  coarse 
flour,  have  long  been  used  for  food  by  southwestern  Indians  and  Mexicans. 
Two  si)ecies  and  two  well-marked  varieties  occur  in  southwestern  United  States 
and  adjacent  territory  on  the  south. 

Screwpod   Mesquite. 

Prosoim  odor  at  a  <»  Torroy  and  Fremont 

DISTINGUISHING  CHARACTERISTICS. 

Sometimes  a  short-trunked  tree  from  15  to  20  feet  high,  and  from  3  to  8  (rarely 
10  to  12)  inches  in  diameter,  but  usually  shrubby,  with  numerous  stems;  bark 
of  large  trunks  pale  reddish  brown,  shaggy  with  loose  strips.    Year-old  twigs 

"  The  technical  name  maintained  by  other  writers  is  Prosopia  pubcscens  Bentham 
(1846)  ;  ProsopU  odorata  T.  and  F.  was  published  in  1845  and  is  clearly  entitled  to 
i-ecognition  on  the  ground  of  being  the  first  name  applied  to  this  tree,  except  for  the 
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are  lioary  with  more  or  less  dense,  luiuute  hairs.  A  pair  of  shari)  spines  marlcs 
the  point  from  which  one  or  two  2-forlted  leaf  stems  issue;  each  spine  l)ears 
froin    5  to  8  pairs  of  sraali,  whitish-hairy  leaflets    (flg.   170).    The  i^reenish, 


^'07 


Fig.  170. — ProaopiM  odorata, 

inodorous  llowers  liloom  from  spring  to  late  summer,  producing  successive 
crops  of  ixhIs.     Mature  pods,   pale  yellow,   cylindrical,   spirally   twisted    (fig. 

unfortunate  fact  that  the  authorB  of  It  give  in  their  description  and  plate  characters  of 
both  Prosopis  juHflora  DC.  and  of  the  screwpod  mesquite.  It  is  probable  that  a  foliage 
and  flowering  branch  of  the  former  was  used,  with  fruit  of  the  latter  species.     There  la 
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170) — ^a  most  distinctive  character — and  containing  from  about  10  to  20  sm&Il. 
smooth,  hard  seeds  (flg.  170).  Wood,  pale  yellowish  brown  and  otlierw-ise 
similar  in  its  qualities,  including  weight,  to  that  of  the  succeeding  species. 

Longevity. — Age  limits  not  determined.  Trees  from  6  to  8  inches  in  dlamets- 
are  approximately  from  50  to  75  years  old,  while  the  larger  trees  found  occa- 
sionally are  estimated  to  be  from  100  to  150  years  old, 

BANGE. 

Western  Texas  (valloy  of  Rio  Grande,  from  Devils  River  to  El  Paso)  ;  west  tbixKigh 
New  Mexico,  Arizona,  southern  borders  of  Utah  and  Nevada  to  California  (arid  regitm 
of  Colorado  basin  to  San  Diejfo  County)  ;  nortliem  Mexico. 

OCCURBENCE. 

Desert  river  bottoms,  waterholes,  and  canyons ;  in  dry  sandy,  loamy,  or  gravelly  solla 
Forms  close  and  open,  often  nearly  pure  stands,  but  frequently  with  mesquite. 

Climatic  Conditions. — Similar  to  those  of  hackberry  {Celtis  reticulata^. 

Tolerance. — Endures  very  little  shade  at  any  stage. 

Reproduction. — Very  abundant  seeder.  Large  quantities  of  pods  infested  by  i^rDbfi: 
Seedlings  sparse  in  exposed  places,  but  frequent  in  sheltered  canyon  bottoms  and  T&lleys 
where  seeds  have  been  well  covered  by  washed  soil. 

Mesquite. 
Prosopis  juliflora  glandulosaf^  (Torr.)  Sargent 

DISTINGUISHING   CHARAC-TERISTICS. 

The  shrub  and  tree  commonly  called  "mesquite,"  which  ranges  from  c^etem 
Texas  to  Utah  and  Colorado  and  south  westward  Into  southern  California,  Lower 

enough  in  the  description  to  unmistakably  point  to  the  screwpod  mesquite  as  the  plant 
for  which  the  name  Proaopia  odorata  was  intended,  and  there  is  alMolutely  no  doubt  that 
the  fruit  figured  is  of  this  tree.     By  all  past  and  present  usages  among  Just  authors 
there  is  every  reason  for  and  great  Justice  to  Torrey  and  Fremont  in  talcing  up  their 
name   and  only   the  most  trivial   pretext  for   preceding  it  by   a   later  name.     ProsopU 
juliflora  DC,  with  which  it  was  confounded,  in  part,  by  these  authors,  had  long  pre- 
viously   (1825)    been   published,  so   that   whatever  of  Torrey  and  Fremont's  descriptloB 
applies  to  that  tree  is  synonymous.     There  still  remains  the  incontrovertible  fact  tJiat 
these  authors'   plate,  at  least,  contains  separate  and  distinct  figures  belonging  unnals- 
talcably,  the  fruit  to  the  screwpod  mesquite,  and  the  flowers  and  foliage  to  the  common 
mesquite.     The  very   common   and  unassailable  practice  of  all   taxonomists,   in  dealing 
with  composite  species  of  this  type,  is  to  maintain  the  name  given  for  the  plant  which 
was  new  when  the  author  dealt  with  the  plants ;  while  In  a  case  where  one  name  has 
been  applied  to  two  plants  new  at  the  time,  the  usage  Is  to  apply  the  name  given  to  one 
of  these  plants  and  to  rename  the  other.     One  recent  case  of  this  kind  is  of  interest 
hero.     Betula   occidentalis    Hooker    includes,    In    part,    a   birch    native   of   northwestern 
Washington   and  southwestern  British   Columbia,   and    the   red  barked   birch  of  a  more 
eastern    range.     Only    lately    it    was    discovered    that    these    two    species    were    really 
included.     Betula  occidentalis  Hooker  was,  therefore,  at  once  taken  for  the  northwestern 
tree,  because  the  first  part  of  Hooker*s  description  applied  to  that  tree,  the  latter  part 
to  the  red  barked  birch,  to  which  a  new  name,  Betula  fontinalia  Sargent,  was  very  prop- 
erly given.     The  fact  that  the  description  was  divided  gives  no  more  support  for  this 
procedure  than  is  afforded  in  the  case  of  the  plate  of  Prosopis  odorata  T.  and  P.,  the 
figures  of  which  are  distinctly  separated,  and  in  reality  present  a  simpler  case,  because 
the  plant  of  one  figure   has   already  been   named   Prosopis  juliflora  DC.     The  possible 
argument  against  maintaining  /'.  odorata  T.  and  F.  because  it  must  be  cited  as  a  synonym, 
in  part,  of  P.  juliflora  DC,  applies  equally  well,  if  need  be,  against  maintaining  Betula 
occidentalis  Hooker,  which  must  also  be  cited  as  a  synonym,  in  part,  of  B.  fontinalis 
Sargent. 

The  writer's  act  in  thus  disposing  of  composite  species  is  believed  to  rest  firmly  upon 
the  universal  law  of  priority  which  does  full  Justice  to  every  discoverer. 

"This  variety  Is  Torroy's  Prosopis  {/landulosa  (1828)  supposed  by  him  to  be  a  distinct 
species,  one  of  the  characters  of  which  given  being  the  minute  glands  (dots)  at  the  base 
of  the  main  leaf  stem  and  Its  forks :  characters  now  known  to  be  present  on  the  leaves 
of  all  species  of  Prosopis.  In  relating  this  tree  as  a  variety  to  Prosopis  juliflora  DC., 
Torroy's  specific  name  must  of  course  be  retained,  although  It  refers  to  an  Indistinc- 
tive character. 
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Calrfomia,  and  Mexico,  is  most  perplexing  in  its  characters.  Wtiat  may  be 
called  Prosopis  juliflora  (Sw.)  DC,  inhabiting  western  and  eastern  Texas 
and  commonly  a  shrub  with  many  stocky  stems  from  a  very  large  rootstock,  or 
sometimes  a  short-trunked  low  tree,  may  be  distinguished  fairly  well  by  its  15 
or  20  pairs  of  much-crowded,  very  narrow,  smooth  leaflets,  one-third  to  about 
one-half  inch  long,  and  by  the  smooth  outer  parts  (calyx)  of  its  flowers. 
Diverging  from  this  plant  are  two  varieties  which  appear  distinct  in  their 
extreme  forms,  but  which  are  more  or  less  directly  connected  with  the  species 
through  intervening  transitional  forms.  While  taxonomlcally  it  is  important, 
for  the  sake  of  exactness,  to  trace  and  define  these  varieties,  the  main  excuse 
for  doing  so  here  is  in  the  possible  forest  value  one  or  both  of  these  varieties 
may  possess. 

One  variety,  Prosopis  juliflora  velutina  (Woot)  Sargent,  is  a  tree  from  30 
to  40  feet  high  and  from  12  to  20  inches  through,  inhabiting  dry  valleys  of 
southern  Arizona  and  the  State  of  Sonora,  Mexico.  It  is  the  largest  of  our 
species.  The  leaf  stems,  their  branches,  and  the  12  to  24  pairs  of  small,  narrow, 
crowded  leaflets  are  gray-hairy;  outer  parts  (calyx)  of  the  flowers  minutely 
hairy. 

The  other  variety,  Prosopis  juliflora  glandulosa  (Torr.)  Sargent,  the  mesquite 
with  which  this  manual  is  directly  concerned,  inhabits  southern  California, 
extending  into  Lower  California  and  Mexico,  thence  eastward  to  eastern  Texas 
and  northward  into  southern  Kansas.  This  is  a  shrub  or  small  short-trunked 
tree  from  15  to  20  feet  high,  and  from  6  to  10  inches  or  more  through,  with  a 
rounded  crown  of  arched  or  drooping  branches.  The  leaf  stems,  their  branches, 
and  the  6  to  GO  pairs  of  narrow  leaflets  are  generally  smooth,  the  leaflets  usually 
being  distant  from  each  other  (but  not  infrequently  crowded)  and  one-fourth 
inch  to  nearly  2  inches  long  (fig.  171).  Outer  parts  (calyx)  of  the  flowers 
smooth.  This  is  the  most  reliable  distinctive  character,  but  it  is  not  invariable, 
since  these  parts  are  sometimes  minutely  hairj'.  The  fragrant  yellow-green 
flowers  are  produced  from  al)out  May  to  July.  Mature  pods  (fig.  171)  yellowish, 
3  to  9  inches  long  (usually  4  to  6  inches)  by  one-fourth  to  about  one-half  an 
inch  wide,  somewhat  flat  but  plump ;  very  flat  and  thin  at  first,  narrowed  between 
the  6  to  20  seeds;  pulp  about  seeds,  which  are  pale  brown,  shiny  and  hard, 
is  sweet  and  edible.  Woods  of  the  two  varieties  and  species  are  indis 
tinguishable ;  usually  a  deep  i*ed-brown,  dem^e,  *close-grained,  very  hard  and 
heavy,  but  somewhat  brittle;  exceedingly  durable  under  all  sorts  of  exposure: 
sapwood  very  thin  and  lemon  yellow.  It  has  many  important  local  economic 
uses  for  building,  cabinet  work,  and  fuel  in  regions  where  it  is  practically  the 
only  available  hardwood,  while  the  wood  of  the  enormously  develoiied  roots 
also  supplies  fuel.  Only  its  small  size  and  poor  timber  form  prevent  the  wood 
from  being  of  wider  commercial  importance. 

For  tlie  forester  mesquite  is  the  most  interesting  and  important  tree  of  tlie 
arid  Southwest,  where  through  the  phenomenal  growth  of  its  huge  deep  roots 
It  defies  drought  conditions  which  kill  other  trees.  Development  of  its  enormous 
roots  appears  to  be  out  of  all  projwrtion  to  the  often  insignificant  stems  above 
ground,  and  is  a  subject  for  most  profitable  and  interesting  investigation.  As 
a  rule,  however,  the  larger  the  stem  above  ground,  the  smaller  the  root  develop- 
ment; low,  shrubby  stems  commonly  have  huge  taproots  descending  to  water 
at  a  depth  of  50  or  60  feet  or  more. 

A  remarkable  fact  concerning  the  root  wood  is  that  it  is  heavier  than  wood 
from  the  trunk.  The  wood  of  both  roots  and  trunk  contains  nearly  as  much 
tannin  as  ordinary  tanbarks.    A  clear,  yellowish  gum  exudes  from  the  trunks 
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when  they  are  wounded.     This  hardens  with  exposure,  and  has  the   moakrj 
nous  qualities  of  gum  arabie,  as  a  substitute  for  which  it  is  sowetiiues  osei 

Longevity. — The    life    limits   of    mesc|uite,    below    and   above   gruuii<L    bs- 
not  been  worked  out  fully,  but  the  tree  is  unquestionably  lonff-lived,  though  t'l 


Fig.   171. — I'rosopis  juUfJora  glanduloaa. 

exceedingly  slow  growth.  Trunks  from  10  to  12  inches  in  diameter  are  from 
100  to  125  years  old,  while  the  larger  trunks  occasionally  found  are  likely  to  be 
very  mucli  older. 
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RANGE. 

Ii:a»tern  Texas  to  Houthern  Kansas  and  soatbward  Into  northern  Mexico.     Reappearing 
in  Arizona,  southern  California,  and  Lower  California. 

OCCUBBENCE. 

I>osert  plains,  valleys,  mesas,  and  canyons,  under  soil  and  climatic  conditions  like  those 
of  Bcrewpod,  to  which  it  is  also  similar  in  sllvicai  characteristics. 

CEBCIS.     JTTDAS  TBEES. 

Cercis  forms  a  group  of  small  trees  and  shrubs  popularly  known  as  red- 
buds  or  Judas  trees.     It  contains  about  7  si)eciea,  which  occur  in  parts  of  Asia, 
Europe,  and  North  America.     All  of  the  3  si)ecies  of  this  continent  are  trees, 
one   inhabiting  eastern  United  States,  one  Texas  and  Mexico,   and  one  Cali- 
fornia.    The  eastern  and  southwestern  species  are  the  largest  of  our  representa- 
tives.    They  have  dense,  hard,  brown,  heavj'  woods,  but  are  commercially  unim- 
portant trees,  chiefly  because  of  their  small  size  and  rather  rare  occurrence. 
Several  are  highly  prized,  and  are  much  planted  as  ornamental  trees  on  account 
of  their  bright  rose-colored,  pea-like  flowers,  which  cover  the  branches  with  a 
brilliant  flame  of  color  in  early  spring,  before  the  leaves  appear.     The  eastern 
species  grows  in  moist,  rich  forests,  while  the  western  ones  often  inhabit  dr}-, 
poor,  rocky,  and  exjiosed  situations.     The  thickish,  slngle-bladed,  heart-shaped 
leaves  have  from  3  to  5  prominent  veins,  and  are  shed  in  autumn.     The  fruit, 
ripe  in  autumn,  is  a  very  thin  and  flat  bean-like  pod  with  small,  brown,  hard, 
bean-like  seeds. 

California  Bed-bud. 

Cercis  occidrntalis  Torrey. 

DISTINGUISHING   CHARACTTERISTICS. 

California  red-bud  is  not  generally  regarded  as  a  tree,  but  it  occasionally  grows 
to  tree  size  in  sheltered  places,  and  then  has  a  single,  smooth,  grayisli  trunk 
from  10  to  12  feet  high  and  from  2  to  3  inches  through.  Much  more  frequently, 
however,  it  grows  in  dense  clumps  with  slender  stems  from  2  to  4  feet  high. 
The  small,  i)ea-shaped  flowers  (flg.  172)  are  a  clear  magenta  color.  Mature 
leaves  (flg.  172),  smooth  throughout  (as  are  the  twigs  and  branches).  In 
autumn  the  twigs  and  branches  often  bear  many  clusters  of  pointed,  flat,  very 
thin,  russet-brown  pods  (fig.  172)  ;  in  ripening,  the  i)ods  are  first  purple.  Wood, 
fine-grained,  dark  yellowish  brown,  with  a  rather  thin  layer  of  whitish  sapwood. 
Of  no  economic  or  domestic  use. 

It  is  worthy  of  the  forester's  notice  only  for  Its  aid,  with  other  foothill  brush, 
In  forming  a  scanty  cover  along  dry.  rocky  Iwrders  of  streams. 

Longevity. — Undetennlned. 

RANGE. 

California. — Along  streams  from  Mendocino  County  and  the  region  about  Mount 
Shasta  southward  to  San  Diego  County. 

OCCURRENCE. 

Borders  of  foothill  streams,  low  mountain  slopes  and  canyons,  in  dry,  or  rather  dry, 
gravelly  and  rocky  soils,  (irows  singly  and  in  shrubby  clumps  interspersed  with  Cali- 
fornia buckeye,  ceanothus.  manzanita.  and  other  chaparral  brush  in  gray  pine  belt ; 
tree  forms  occur  in  sheltered  situations. 
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Climatic  Conditions. — Similar  to  thone  of  gray  pine. 

Tolerance. — Endures  a  good  deal  of  shade  In  early  life  and  light  shade  whon    old# 
tolerance  appears  greater  with  increased  soil  moisture. 


Fig.  171i. — Cercis  occidcntalia:  a,  seed. 


Reproduction. — Plentiful  seeder.  Seed  of  high  rate  of  germination  (60  to  70  per  cent), 
but  tardy ;  vitality  persistent.  Young  plants  frequent  in  crevices,  pockets,  and  little 
benches  where  seed  has  been  well  covered  with  mineral  soil. 
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ACACIA. 

Acacia  is  a  very  large  groui)  of  widely  distributed,  world-famous  trees, 
Bhrubs,  and  herbaceous  plants.  Over  400  species  are  known  in  different 
parts  of  the  Old  and  New  World,  three-fourths  of  them  In  Australia.  About  a 
dozen  trees  and  shrubs  occur  In  the  southwestern  United  States  and  adjacent 
territory.  The  group  now  contains  fewer  representatives  than  formerly,  a  num- 
ber of  acacia-like  members  having  been  classed  under  related  genera.  Several 
le^^uuiiuous  trees,  such  as  the  locusts  (Oleditsia)  and  others,  are  iwpularly  called 
acacias,  but  technically  they  are  not  true  acacias.  It  is  exceetlingly  difficult  to 
find  characters  by  which  acacias  may  be  popularly  distinguished  from  other 
closely  related  groups,  which  are  technically  separated  mainly  by  such  inconspic- 
uous characters  as  the  structure  of  their  flowers. 

True  acacias  have  astringent  bark,  which  in  some  cases  is  very  valuable  for 
tanning.    When  punctured,  the  trunk  exudes  a  mucilaginous  gum.    The  gum  of 
some  foreign  si)ecies  is  known  in  commerce  as  gum  arable.    The  true  leaf  is 
coniiK)und,  comprising  one  main  stem  with  2  to  3  pairs  of  small  side  branches 
which  bear  several  or  many  iialrs  of  opposite  tiny  leaflets."    Leaves  of  our 
acacias   are   sheil   every   year.      Their    twigs   have   one  or   two   keen   spines 
(sometimes  long  and  straight,  and  sometimes  short  and  curved),  commonly  at 
I>oints  where  leaves  or  flower  stems  grow  (fig.  173).     When  there  are  two  spines 
they  form  a  pair.     Flowers  minute,  often  arranged  In  bright  colored,  slender, 
single-stemmed  balls,  or  In  long,  single-stemmed  cylindrical  clusters.    An  Impor- 
tant technical  distinction  is  that  the  flowers,  each  of  which  usually  combines 
both  male  (pollen  bearing)  and  female  (fruit  bearing)  organs,  have  more  than 
50  of  the  bristly,  usually  bright  yellow,  thread-like  organs  (stamens)  protrud- 
ing   from  tlie  flower  body ;  each  stamen  is  entirely  or  i)ractically  separate  from 
its  fellows.     Divisions  of  the  inner  flower  cup  (i)etals)  are  united  into  a  cup  or 
divided  above  and  united  at  their  bases  (rarely,  entirely  separated).     The  fruit 
I)ods,  bean-like,  are  flat  or  full  and  rounded  when  mature,  straight,  but  in  oiir 
si)ecies  commonly  twisted  or  crumpled,  and  their  hard,  smooth  see<ls  usually 
bear  an  oval  or  circular  depression  on  each  of  their  broad  surfaces,  an  imi)or- 
tant  distinctive  mark.    They  are  all  i)eculiarly  adapted  to  growth,  usually  very 
rapid,  in  poor  dry  soils  and  in  hot  or  warm  climates.    As  a  rule,  our  native 
acacias  are  little  more  than  chaparral  brush ;  they  are  too  rarely  trees  to  be  of 
economic  importance. 

Acacias  are  of  ancient  origin,  many  species  having  existed  In  an  early 
geologic  period. 

Only  two  of  the  dozen  species  indigenous  in  our  Southwest,  together  with  one 
naturalized  species,  are  trees,  and  only  one  of  these  occurs  within  the  Pacific 
region. 

Cats  Claw. 

Acacia  greggii  Gray. 
DTSTINGITISIIING  CHARACTERISTICS. 

Gats  claw  receives  its  name  from  the  keen  hooked  spines  on  its  twigs  (fig.  173). 
Very  often  it  is  only  a  low  shrub,  but  usually  it  is  a  short-trunked,  much- 
branched  tree  from  10  to  20  feet  high  and  from  0  to  8  inches  through ;  occasion- 
ally it  Is  somewhat  taller  and  thicker.    The  angled  twigs  are  minutely  hairy  and 

"Some  exotic  acacias  produce  simple,  leaf-like  organs  (pliyllodia)  which  are  morpho- 
logically only  leaf  stems  dilated  into  the  form  of  a  simple  leaf  blade. 
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light  reddish  brown.  Mature  leaves  (fig.  173)  grow  singly  and  alternately  from 
the  young  twigs,  but  one  or  two  Issue  at  a  ix)lnt  on  older  twigs;  tbe  i^nem*^ 
leaflets  (flg.  173)  are  more  or  less  hoary  with  minute  hairs.  Theix)ds  (Hir-  ITSi 
rii)en  in  August,  when  they  are  pale  brown,  containing  flat,  shiny.  dc?ep  browa 
almost  circular  seeds — a  most  important  character.     The  pods  usual Ijr    remain 


Fig.  173. — Acacia  greggii. 


on  the  branches  for  from  six  to  eight  months.  Wood,  dull  red-brown,  dense, 
heavy,  hard,  and  with  a  thin  layer  of  lemon-yellow  sapwood.  Not  known  to  be 
used  for  any  economic  purix)se,  probably  because  of  the  scarcity  of  sizable  trees, 
but  it  has  economic  value  on  account  of  its  good  quality  and  its  durability. 
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Ability  to  thrive  in  the  driest  and  poorest  soils  renders  It  worthy  of  the  for- 
ester's attention,  though  the  cover  it  affords  is  oi)en  and  scanty. 

Longevity. — Not  fully  determined.  A  tree  8i  inches  in  diamx*ter  showed  an 
age  of  49  years. 

BANGE. 

From  Western  Texas  (Rio  Grande)  through  southern  New  Mexico  and  Arizona  to  south- 
ern California. 

OCCURRENCE. 

Borders  of  low  desert  mountain  streams,  in  low  canyons,  on  benches,  and  mesas ;  in 
dry,  gravelly  soils.  Similar  otherwise  In  occurrence,  climatic,  and  sllvical  requirements 
to  mesquite.     Seeding  habits  and  reproduction  undetermined. 

PARKINSONIA. 

The  Parkinsonias  form  a  small  group  of  shrubby  or  low  trees  of  little  forest  or 
economic  importance.  They  are  characterized  by  smooth,  thin  bark ;  the  twigs 
have  one  or  three  pronged  sharp  spines,  or  are  themselves  spine-like  and  sharp ; 
and  the  very  thin  foliage  is  composed  of  clusters  of  long  or  very  short  two- 
forked  leaf -stems  (forking  close  to  the  twig),  each  of  which  bears  from  five  to 
thirty  pairs  of  very  small  leaflets  (fig.  174).  The  small,  showy,  yellow  flowers 
(each  with  male  or  female  organs)  are  borne  in  long  or  short,  exceedingly 
slender  branched  clusters  (the  bottom  flowers  opening  first),  and  bloom  from 
spring  to  late  summer.  The  fruit  matured  during  one  season  is  a  pointed  cylin- 
drical i)od  (fig.  175),  jointed  by  constrictions  between  the  seeds  and  conspicu- 
ously striped  longitudinally ;  1  to  8  hard,  smooth,  brownish  seeds  In  each  pod. 

Wood,  dense,  fine-grained,  brown  or  yellowish  brown,  hard,  and  moderately 
heavy.    Small  size  of  the  trees  renders  the  wood  of  little  economic  use. 

They  are  little  known,  but  should  prove  worthy  of  attention  on  account  of 
their  ability  to  thrive  in  hot  situations,  one  species  particularly  in  dry,  arid 
places.    Grazing  animals  browse  extensively  upon  the  twigs. 

The  group  comprises  but  three  ppecies,  two  of  which  occur  in  southwestern 
United  States  and  within  the  Pacific  region ;  a  third  species  is  African. 

Horse-bean;  Batam.a. 
Parkinsonia  aculeata  Linnieus. 

DISTINGUISHING   CHARACTERISTICS. 

The  horse-bean  is  a  short-trunked,  smooth-barked  tree  from  15  to  25  feet 
high  and  from  4  to  8  inches  through,  with  thin,  willowy,  drooping  or  arched 
branches.  The  thin  bark  is  reddish  brown.  Year-old  twigs  are  greenish  and 
very  minutely  hairy,  later  becoming  smooth  and  grayish  or  reddish  yellow; 
older  parts  of  the  branches  bear  from  1  to  3  pronged,  long,  keen  spines  at  the 
joints,  from  which  issue  1  or  2  pairs  of  very  long  (6  to  18  inches),  flat 
leaf-stems  (each  pair  attached  to  the  branch  by  a  very  short,  spine-pointed 
stem).  Each  stem  bears  from  20  to  30  pairs  of  extremely  small,  scale-like 
leaflets  (flg.  174).  A  most  Interesting  morphological  feature  In  the  develop- 
ment of  the  spines  Is  that  when  they  first  appear  on  young  twigs  they  are  the 
short  basal  parts  (spine- tipped)  of  the  leaf  stems,  from  which  are  given  off 
1  or  2  pairs  of  flat  leaflet-bearing  branches.  These  branches  are  later  shed, 
as  the  spine  grows,  leaving  on  its  sides  conspicuous  scars.  The  fragrant  yellow 
flowers,  three-fourths  inch  to  1  inch  broad,  and  on  very  slender  branched  stems, 
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bloom  from  spring  throughout  the  Hummer ;  upp^r  .central  division  of  each  blos- 
som red-dotted  inside  (fig.  174).  Mature  pods  (fig.  174),  yellowish  bri^wn, 
from  2  to  G  inches  long,  longitudinally  veined,  and  with  1  to  8  ^eeds.     Wooil 


Fig.  174. — Parkinsonia   aculeata:  a,  seed. 

of  the  horse-bean  is  pale  brown ;  j^ellowish  sapwood  thick ;  not  used  for  any 
commercial  purpose. 
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rx)NGEViTY. — Not  fully  deteruilneii.  A  tree  7  Inches  in  diameter  was  24 
years  old. 

RANGE. 

Texas  (lower  Rio  Grande)  ;  Arizona  and  California  (In  valley  of  Colorado  Ulver)  ; 
northern  Mexico  and  Lower  California. 

OCCURRENCE. 

About  lagoons  (Colorado  River  Valley)  ;  In  rich,  wet  silt  or  mud.  Scattered  singly 
or  In  groups. 

Climatic  Conditions. — Similar  to  those  of  mosqultes.  Nothing  is  known  of  Its 
tolerance  and  reproduction. 


liittle-Ieaf  Horse-bean. 

Parkinson  ia  microphylla  Torreyr 

DISTINGUISHING  CHARACTERISTICS. 

So  far  as  can  be  discovered,  this  tree,  which  is  generally  shrubby,  has  no 
field  name,  probably  because  it  Is  not  recognissed  by  laymen  as  a  relative  of  the 
preceding  sjiecles.  For  want  of  a  better  one,  "little-leaf  horse-bean,"  coined 
from  the  technical  name.  Is  proposed. 

At  best  15  or  20  feet  high,  with  a  short  trunk  from  6  to  10  inches  through ; 
very  often  only  a  shrub  from  3  to  G  feet  high,  with  numerous  stems.  The  crown 
Is  always  intricately  branched,  and  the  limbs  are  armed  with  many  short,  stiff, 
splne-polnted  twigs.  Bark  of  branches  and  trunk  smooth  and  pale  reddish  yel- 
low ;  the  greenish  twigs  are  densely  covered  at  first  with  minute  woolly  hairs, 
most  of  which  dlsapi)ear  by  autumn.  The  pale  yellow  flowers,  borne  In  short, 
delicate,  branched  clusters,  appear  before  the  leaves  In  late  8i>rlng  from  minute 
buds  on  thorny  twigs  formed  the  previous  year  (fig.  175)  ;  upper  central  divi- 
sion of  the  flower,  white.  The  minutely  hairy  leaves  (fig.  175)  appear  in  early 
summer,  but  fall  shortly  after  reaching  maturity,  so  that  the  twigs,  as  ordinarily 
seen  In  middle  or  late  summer,  are  bare,  save  for  clusters  of  striped  pods  (fig. 
175),  which  commonly  remain  on  the  branches  until  the  following  spring.  The 
podH  contain  from  1  to  3  (as  fl  rule,  2)  seeds.  Wood,  very  dense,  fine-grained, 
hard,  deep  yellowish  brown,  often  mottled  and  streaked  with  dull  red;  a  large 
part  of  the  stem  Is  yellowish  sapwood.  Sizable  trees  are  so  rare  as  to  render 
the  wood  of  no  commercial  or  domestic  use. 

Owing  to  its  shrubby,  leafiess  form  and  generally  rare  occurrence,  It  can 
hardly  prove  of  any  Importance  to  the  forester,  even  though  It  thrives  In  the 
hottest  and  most  arid  situations. 

Longevity. — Not  fully  determlne<l.  One  tree  Og  Inches  In  diameter  showed  an 
age  of  50  years. 

RANGE. 

Southern  Arizona  (dencrt  region)  ;  southern  California  (desert  region  adjoining  Ari- 
zona; Ix)wer  California  (adjoining  California)  ;  Mexico  (Sonora). 
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OCCURRENCE. 

Desert   bill   slopes;   in  gravelly  and   rocky  dry  soils.     Scattered  singly   and   In   sotaS 
groups. 

Climatic  Conditions. — Similar  to  those  of  leather-leaf  ash   (Fraxinua  coriarec). 


Fig.   175. — Parkinsonia  microphplJa:  a,  seed. 


Tolerance. — Decidedly  intolerant  of  shade. 

Reproduction  and  other  Hilvlcal  characteristics  undetermined ;  fairly  abundant  seeder. 
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CERCIDIUM. 

Cercidlum    forms    a    small    group    of    low,    shrubby,    thorny,    green-barked 
treen,  somewhat  similar  in  habits  and  form  to  the  Parkinsonias,  with  which  our 


FlO.  176. — Cercidium  torrepanum. 


three  southwestern  species  were  once,  and  by  some  authorities  still  are,  com- 
bined.    The  2-forked  leaf-stema   with  few   pairs  of  very   small   leaflets,  and 
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the  yellow,  similarly  clustered  flowers  are  closely  similar  to  those  of  I*arki»- 
8onia  microphylla,  Cercidium  is  best  distinguished  by  the  flat,  un<-«fii 
stricted  i)ods,  which  are  more  like  beau  fruits  than  the  round,  jointed  i><^d«^ 
of  Parkinsonian  This,  together  with  some  minor  structural  differences  in  tl*e 
flowers,  make  it  desirable  to  maintain  Cercidium  as  distinct  from  ParfcinsaniM. 
Like  the  latter,  trees  of  this  group  are  desert-loving  shrubs  and  trees.  For  this 
reason  they  are  of  some  service  to  the  forester,  since  they  form  |>eri5ia5te«t- 
tbough  thin,  chaparral  in  arid  places.  The  moderately  heavy,  hard  ij\-oo<l  i-s 
occasionally  used  locally  for  fuel,  but  not  otherwise. 

One  of  the  three  species  occurring  In  the  United  States  (two  of  whi<-li  are 
small  trees  and  the  other  a  shrub)  inhabits  the  southern  Pacific  region. 

Palo  Verde;  Oreen-bark  Acacia. 
Cercidium  torreyanum  (Wats.)   Sargent. 

DISTINGUISHING    CHARACTERISTICS. 

Crreen-bafked  acacia  is  a  umch-branched,  generally  leafless,  short-tninked, 
thorny  tree  from  15  to  25  feet  high,  and  from  10  to  15  inches  through ;  801110- 
times  larger.  The  bark  of  all  limbs  and  of  young  trunks  is  smooth  and  light 
yellowish  green.  That  of  large  trunks  is  light  brown  with  a  reddish  tinge:  on 
the  lower  part  of  the  trunk  lightly  seamed  and  scaly.  The  somewhat  zig-zag. 
smooth,  green  twigs  (fig.  170)  are  thorny  at  the  angles.  The  pale,  minutely 
dow^iy  leaves  (fig.  176)  appear  in  early  spring,  but  fall  very  shortly  after  they 
reach  full  size.  Since  the  pods  are  shed  in  midsummer,  the  branches,  as  gen- 
erally seen,  are  therefore  bare,  though  a  few  scattered  leaves  occasionally  re- 
main in  autumn. 

Wood,  pale  yellowish  brown  with  ratlier  thick  sapwood;  heavy,  but  brittle 
and  cuts  easily.     Not  known  to  have  any  economic  use. 

Ix)NGEViTY. — No  records  of  its  age  are  available.    Judging  from  the  i>ersistent 
slow  diameter  growth  of  small  stems,  it  appears  to  be  long-lived. 


Southern    California    (Colorado    Desert)    and    Arizona    (lower   Gila   River   Valley)    and 
south  into  Mexico  (Ronora)  and  Lower  California. 

OCCURRENCE. 

Sides  of  desert  canyons,  about  sinks  and  depressions  in  tlrid   sandhills,  and  on  dry 
washes;  in  rocky  or  sandy  ground.     Scattered  singly  and  in  small  groups. 
Climatic  Conditions. — Like  those  of  mesquites. 
Tolerance. — Intolerant  of  shade. 
Reproduction. — Abundant  seeder ;  reproduction  undetermined. 

DALEA. 

The  genus  Dalca  contains  a  largo  number  of  shrubs  and  herbaceous  plants 
and  but  one  tree  species.  The  tree  occurs  in  our  southwest  Most  of  the  repre- 
sentatives belong  to  Mexico  and  South  America.  Foliage  marked  with  minute 
glandular  dots  (fig.  177).  The  small  blossoms,  which  reseuible  pea  flowers  in 
general  appearance,  combine  male  (pollen  bearing)  and  female  (fruit  bearing) 
organs.  Fruit,  a  small  one-seeded  pod,  which  adheres  unopened  to  the  kidney- 
shaped  seed.     Of  no  economic  or  forest  imiwrtance. 
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Indigo  Bush. 

Dalca  spinosa  Gray. 

DISTINGUISHING   CHARACTERISTICS. 

Mostly  a  spiny-twigged,  small,  much-branched  shrub ;   sometimes  a  very  abort 
and  thick  trunked,  bushy  tree  from  12  to  18  feet  high  and  from  8  to  12  inches 


FIG.  177. — Dalca  spinosa. 


in  diameter — occasionally  thicker.    The  trunk  is  usually  twiste<l  or  gnarled, 
and  the  rather  large  limbs,  as  well  as  numerous  slender,  needle-like  twigs, 
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trend  upward  strongly.  Gray  or  whitish  throughout,  e8|)eeian7  the  limbs 
twigs,  which  are  more  or  less  coated  with  very  miuute  white  down.  TUe  i 
bark  of  large  trees  is  deeply  and  narrowly  seameil,  hard  and  rough,  with  sm^^l 
scales.  Very  few  leaves  (fig.  177)  are  produced,  and  these,  white-downy  sLmi 
gland-dotted,  are  shed  soon  after  reaching  mature  size,  so  that  the  tree  or  sfanzfe 
commonly  appears  leafless.  Flowers  deep  indigo  blue  (hence  the  name  "  indi^»« 
bush"),  the  outer  basal  covering  of  the  blossoms  (calyx)  10-ribbed,  with  & 
glandular  spot  between  each  of  the  six  upper  ribs.  The  calyx  adheres  to  rl^ 
small  beaked,  one-seeded  pod  (fig.  177),  which  is  also  gland-dotted.  Tbe  shinjr, 
light  brown,  kidney-shaped  seeds  are  mottled  with  dark  brow^n. 

Wood,  rich  chocolate  brown,  with  a  thin  layer  of  sapwood ;  moderately  wid-e- 
grained,  soft,  and  rather  light    Not  used  for  any  purpose. 

Longevity. — Not  fully  determined.  A  tree  Hi  inches  in  diameter  showed  an 
age  of  40  years. 

RANGE. 

Southern  California  (Colorado  Desert — at  Agua  Caliente  and  Toraa)  and  eastward 
into  Arizona  (to  lower  Gila  River)  ;  south  into  adjacent  Mexico  (Sonora)  and  Lower 
California  (to  Calamujuet). 

OCCURRENCE. 

Desert  plains  In  dry  rocky  or  gravelly  soil.     Scattered  and  in  small  groups. 
Climatic  Conditions. — Similar  to  those  of  mesquite. 
Tolerance. — Requires  full  light. 

Rbpuoduction. — Seed  production  rather  small.  Seedlings  sparse  and  in  washed  mineral 
soil. 

OLNEYA. 

Olneya  is  a  genus  confined  to  arid  parts  of  our  southwest  and  containing  but 
one  sjiecies  which  enters  the  Pacific  region.  Characters  of  the  genus  are 
given  under  the  following  species. 

Mexican  Ironwood.^ 
Olnea  tesota  Gray. 

DISTINGUISHING   CHARACTERISTICS. 

Olnea  tesota  is  commonly  called  "  ironwood  "  in  the  United  States  on  account 
of  its  cross-grained,  exceedingly  heavy,  hard  wood.  To  avoid  confusion,  the 
name  **  western  ironwood "  is  proposed.  **  Ironwood "  was  applied  to  several 
eastern  hard-wooded  trees  long  before  this  species  was  discovered. 

A  short,  thick-trunlced,  bushy  tree  from  15  to  20  feet  high  and  from  8  to  12 
inches  in  diameter;  sometimes  of  larger  diameter.  Green-gray  tliroughout  its 
crown  of  thick,  upright  limbs  and  spiny  twigs,  and  with  thin,  deep  red-brown 
flaky  bark.  Thorny  twigs  (fig.  178),  at  first  densely  covered  with  minute,  close 
hairs,  which  gradually  disappear  with  age.  One  or  a  pair  of  thorns,  which  /all 
off  in  about  their  second  year,  grow  from  Just  below  the  leaf-stems;  the  latter 
bear  from  7  to  15  white-hairy  leaflets  (fig.  178),  in  pairs,  except  the  terminal 
one.  The  leaves,  partly  evergreen,  remain  on  the  twigs  from  one  spring  to 
another,  falling  as  the  succeeding  foliage  appears.  The  purplish,  small  flowers, 
api)earing  with  the  new  leaves,  resemble  pea-blossoms,  and  grow  in  short,  small, 
hairy  clusters.  Mature  pods  (fig.  178),  ripe  in  late  summer,  are  light  russet 
brown  and  densely  covered  with  close  gland-tipped  hairs;  the  thick,  leatliery 

<-■  Often  called  arbol  de  hierro,  especially  in  Sonora,  Mexico,  where  the  tree  was  dis- 
covered in  1852. 
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lialves  of  the  iK)d,  slow  in  splitting,  or)en  and  liberate  flattish,  oval,  shiny, 
russet  brown,  hard  seeds.  Unlilie  many  other  leguminous  seeds,  these  grow 
rather  quiclvly  after  they  are  plantetl. 


Fig.  178. — Olneya  tesota:  a,  Heed. 


Wood,  deep  chocolate  brown,  mottled  with  red ;  sapwood,  verj'  narrow,  lemon- 
yellow  ;  exceedingly  hard  to  split  or  to  worlc.  The  short  trunlis  yield  but  little 
clear  wood,  which  serves  only  locally  for  fuel  and  for  some  minor  purposes, 
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The  ability  of  this  tree  to  thrive  in  hot  desert  regions  makes  It  \m-ortby  «^ 
attention  for  planting  in  arid,  treeless  localities  within  its  climatic  rang^c^. 

LoNOEVFTY. — Not  fully  determined.  Believed  to  be  long-lived.  A  tree  8  incbR 
In  diameter  showed  an  age  of  77  years. 

RANGE. 

Boiitlicrn  California  (from  Colorado  River  south  of  Mohave  Mountains)  t»  ^octb- 
western  Arizona  and  through  adjacent  Mexico  (Honora)  and  Lower  California  (betw^ra 
Comundee  and  Calamujuet). 

OCCURRENCE, 

Along  desert  water  courses  (especially  Intermittent  streams),  depressions,  and  irash<% 
in  dry  gravelly  soil.  Grows  singly  and  In  open  patches,  mingled  sometimes  vith  dms- 
quite,  palo  verde,  and  desert  shrubs. 

Climatic  Conditions. — Like  those  of  mesquites. 

ToLEBANCifi  AND  REPRODUCTION. — Undetermined ;  appears  decidedly  Intolerant. 

Family  CELASTRACEiE. 

rolastrnceje    comprises   u    larf;e   nunilnn*    of   trees   and    shrubs    widely    dis- 
tributed over  the  world.     The  North  American  representatives  are  small  and 
unimi)ortant.    The  popularly  best-known  groups  of  this  family  include  the  orna- 
mental shrubs  and  bushy  trees  known  as  spindle-trees  {Evonj/mwi),  and  the 
woody   climber   "bittersweet"    (Celastrus)    of  eiistem   North  America.      The 
characters  which  relate  members  of  this  family  are  drawn  entirely  from  tbeir 
lnconsi)icuou8  flowers,  the  distinctions  in  which  are  not  easily  observed  by  lay- 
men.    Simple   distinctive   characteristics   are   wanting.     In    some    species    the 
flowers — which  are  usually  small  and  inconspicuous — are  i)erfect,   with   both 
male  and  female  organs  In  the  Siime  flower ;  in  other  8i>ecies,  male  and  female 
flowers  are  distinct  on  different  parts  of  the  same  tree;  and  in  yet  others,  male 
and  female  flowers  are  each  on  separate  trees.    The  fruit,  ripened  in  one  sea- 
son, is  berry-like  or  a  dry  capsule-;  the  evergreen  or  deciduous  leaves,  of  one 
simple  blade,  may  grow  in  pairs  (one  opposite  another)  or  singly,  alternately 
on  different  sides  of  the  twigs.     The  one  genus  representing  this  family  in  the 
Pacific  region  is  so  unique  in  its  characters  as  to  be  easily  recognized, 

CANOTIA. 

A  genus  containing  but  one  species  of  a  limited  and  little-known  Kouthwestem 
range,  including  a  small  part  of  the  Pacific  region.  Characters  of  the  genus  are 
given  under  this  species. 

Canotia. 

Canotia  'holacantha  Torrey. 

DISTINGUISHING   CHARACTERISTICS.    • 

Canotia  holacantha  Is  a  tree  or  shrub  anomalous  in  its  entire  lack  of  leaves; 
the  thin  green  bark  of  its  twigs  seemingly  performs  the  functions  of  leavesL 
This  strange  modification  appears  greatly  to  help  the  plant  to  endure  the  hot, 
dry  climate  of  its  range.  At  best,  a  shrubby  tree  from  15  to  20  feet  high  with 
a  very  short,  stocky  trunk  from  4  to  G  inches  through ;  very  occasionally,  almost 
a  foot  in  diameter.  Greenish  bark  of  the  branches  somewhat  streaked,  that  of 
large  trunks  pale  brown  and  seamed.  Twigs  ver>'  slender,  round,  tipped  with  a 
sharp  point,  growing  singly  from  the  branches,  never  in  pairs   (one  opposite 
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anottier).  Small  short  clusters  of  white  (bisexual)  flowers  appear  near  the 
ends  of  the  spiny  twigs  (fig.  179),  producing  a  dry  woody  capsule  (fig.  179), 
-wtilcli  splits  open  at  the  top,  liberating  the  small  winged  seeds.     Wood,  heavy, 


Fiu.  179. — Canotia  holacantha. 


finegrained,  liglit  rich  brown,  very  hard.     Not  used  for  any  i)uri)ose.  chiefly 
because  of  its  rarity. 

LoNOEvrrY, — Not  fully  determined.    An  exceptionally  large  tree  10  inches  in 
diameter  showed  an  age  of  over  72  years. 

16188—08 25 
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Arlsona  (from  White  Mountain  region  to  the  Bill  Williams  (River)  Fork)  ;  sontten: 
California  (Providence  Mountains). 

OCCURRENCE. 

Low  mountain  slopes,  foothills,  and  mesas  in  dry  gravelly  soils.  In  groaps  and  ffnt 
tered  among  chaparral  and  occasional  small  desert  trees. 

Climatic  Conditions  (marked  by  high  temperature)  and  silvical  habits,  etc  nade- 
lermined. 

Family  STEBCULIACXLaB. 

Sterculiacese  contains  a  large  number  of  genera,  but  tbese  are  mAinir 
represented  in  tropical  regions  outside  of  tbe  United  States.  The  W«^ 
Indian  tree,  from  which  chocolate  of  commerce  is  derived,  is  a  member  of  tbi- 
family,  as  is  also  the  sycamore-leafed  Sterculia,  indigenous  to  China  and  .«•/ 
often  planted  for  ornament  in  the  frostless,  warmer  parts  of  the  United  States. 
One  genus  only,  the  following,  belongs  to  this  country, 

FKEXONTODENDKON.o 

The  genus  Fremontodcndron  is  rei>resented  by  only  oue  8i»ecies,  which  is  vtHi- 
fined  to  California.  The  generic  characters  are  included  with  those  of  \i< 
species. 

Fremontia. 

Fremontodcfidron  califomicnm   (Torr.)   CovlUe. 

DISTINGUISHING   CHARACTERISTIC'S. 

The  commonest  field  name  of  Freinontodendron  calif ornicuvi  is  "  slipiiery  elm." 
which  refers  to  the  mucilaginous  tough  bark  and  twigs.  These  taste  like  tlioge 
of  the  true  slippery  elm  {Ulmus  puhescetis)  of  the  East  It  is  also  called 
"  silver  oak,"  because  of  the  white  undersurface  of  its  leaves,  and  *'  leather- 
wood,"  because  of  its  tough  twigs  and  bark.  All  of  these  names,  however,  were 
used  for  eastern  trees  and  shrubs  long  before  they  were  applied  to  this  Cali- 
fornia tree.    Fremontia  is  desirable  to  avoid  confusion. 

Usually  a  small  tree  from  10  to  20  feet  high,  with  a  short  trunk  from  3  to  6 
inches  through  and  an  open  crown  of  wide-spreading  limbs;  occasionally  some- 
what taller  and  with  a  thicker  trunk.  Verj'  often,  however,  it  is  a  mucb 
branched  shrub,  from  4  to  6  feet  high,  forming  dense  thickets  with  other  foot- 
hill brush.  The  trunk  bark  Is  rough,  deeply  seamed,  and  blackish  brown,  some- 
times reddish;  year-old  twigs  are  smooth  and  pale  reddish  brown,  and  when 
young  are  densely  covered  with  rust-colored  down.  Mature  leaves  (fig.  180), 
borne  singly  at  a  i)olnt  on  the  twigs,  are  thick,  veiny,  rusty -downy  beneath  and 
more  or  less  hairy  above.  The  leaves  of  each  season's  growth  remain  on  the 
twigs  about  tii^o  winters.  .  Mature  fruit  (fig.  180),  preceded  by  a  bright  yellow, 
rose-like  fiower,  Is  a  densely  woolly  4  or  5  celled  cai)sule,  splitting  open  at  its 
l)olnt  when  ripe  In  midsummer.  The  deep  reddish  brown  small  seeds  are  slowlj 
shaken  from  the  open  pods  by  the  wind  or  browsing  animals.  Wood,  deep,  often 
clear,  reddish  brown,  fine-grained,  dense,  rather  soft,  cutting  easily,  and  with  a 
very  thick  layer  of  whitish  sapwood.  Not  used  for  any  economic  or  domestic 
purpose.  Both  tree  and  shrubby  forms  are  of  considerable  service  for  the 
tenacious  protective  cover  they  form  on  dry  rocky  foothill  slopes.  Range  cattle 
browse  upon  the  twigs,  which  are  very  nutritious. 

•  Formerly  written  Fremontia,  a  generic  name  recently  found  to  have  been  preoccupied 
for  another  group  of  plants,  but  which  fortunately  could  be  modified  so  as  to  retain  its 
dedicatory  reference  to  General  J.  C.  Fremont,  through  whose  early  western  ezploratioiif 
the  one  species  representing  this  genus  was  discovered. 
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Longevity. — Not  fully  determiued.    Two  trees,  respectively  5i  and  3i  luches 
in  diameter,  were  43  and  39  years  old. 

RANGE. 

Calif oFDla  (from  MarlpoMU)   to  Lower  California. 


Fig.  180. — Frcmontoticndron    californtcum. 


OCCURRENCE. 

Lower  mountain  and  higher  foothill  slopes  and  ridges ;  In  dry,  gravelly,  and  rocltsr 
soils.  Forms  extensive  pure  shrubby  thickets,  or  groups  (small  trees)  mingled  wltl]  scrub* 
oak,  mountain  mahogany,  hollyleaf  cherry,  manzanita,  ceanothus,  and  other  (dbapaccaL 
brush.    Largest  on  Sierra  foothills. 
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Climatic  Conditions. — Similar  to  those  of  gray  pine. 
Tolerance. — Appears  capable  of  enduring  considerable  shade,  but  rarely  siibjeeted  to  2. 
Repboduction  and  silvical   requirements  undetermined;   usually   an   abnadant 
Seedlings  grow  in  exposed  mineral  soil  where  seed  has  been  covered  by  wajsb. 

Family  ANACABDIACKS. 

Anacardiacese  is  a  large  group  of  small  trees  and  shrubs,  widely  distributed 
over  the  world.    A  few  of  them  are  of  some  economic  importance    tar  tbeir 
woods,  but  several  of  them  are  more  valuable  for  their  commercial    gjims  aod 
other  products.    The  gum-producing  si)ecies  are,  however,  not   indigenous  to 
this  country.     Chief  among  our  popularly  Icnown  members  are  the    siiziiaebsiw 
The  Juice  of  these  plants  is  resinous,  becoming  sticky  as  it  dries,  wbile  tiiat  of 
some  members  is  violently  i>oisonous  to  the  hiunan  slclu.^    The  leaves  are  simiile 
(as  in  the  garden  ''  smoke-tree")  or  comi)ound  (sul)divided  into  pairs  of  leaflets 
as  in  the  common  staghorn  sumach),  are  borne  singly  on  the  branches    < never 
in  pairs)    and  are  either  evergreen  or  are  shed  every  autumn.     Tlie    smaH 
flowers  occur  in  usually  large,  dense,  terminal  clusters,  and  usually  form  langt*. 
dense,  often  bright-colored,  masses  of  fruit.    In  some  species,  however,    the 
clusters  are  thin  and  the  fruits  like  berries.    In  some  species  male  flowers  are 
borne  on  one  tree  and  the  female  flowers  on  another  tree;  in  other  si^eciess 
scmie  trees  bear  i)erfect  flowers  (each  containing  male  and  female  organs),  and 
some  trees  bear  only  male  or  female  flowers,  while  in  some  cases  one  tree  may 
bear  perfect  flowers  mingled  with  either  male  or  female  flowers  on  sep^nte 
twigs. 

Four  genera  comprising  the  trees  of  this  family  are  found  in  the  United  States, 
only  one  of  which,  Rhu9y  is  represented  in  the  Paciflc  region. 

KHTTS.     SUMACHS. 

The  sumachs  form  a  large  group  of  trees  and  shrubs  with  a  resinous — some^ 
limes  |)oi8onous — or  milky,  sticky  juice,  large  pithy  twigs,  and  often  large  leaver 
(comiKiund)  with  many  pairs  of  ix)inted  leaflets  and  an  odd  terminal  leaflet: 
only  one  of  our  species  with  mainly  simple,  single-bladed  leaves.  Leaves  of  all 
are  borne  singly,  never  in  pairs  (one  opposite  another)  ;  those  of  most  species 
are  shed  in  autumn,  but  in  one  they  are  evergreen.  The  clusters  of  greenish 
flowers  (In  some  cases  large)  are  practically  of  separate  sexes  (by  suppretwlon 
or  abortion  of  the  male  organs  in  one  and  the  female  organs  in  the  other),  each 
lx)rne  on  different  trees.  Fruit,  massed  in  large  or  small  close  clusters,  spheri- 
cal, smooth  or  hairy ;  coating  thin ;  dry  or  somewhat  resinous,  and  containing 
one  hard,  smooth  seed. 

Rhus  is  of  ancient  origin ;  remains  of  its  extinct  species  are  found  abundantly 
in  the  Eocene  and  Miocene  formations  of  Euroi)e. 

Several  exotic  trees  of  this  group,  among  them  the  famous  lacquer-tree  of 
Japan  and  China,  are  exceedingly  valuable  for  their  commercial  products  of 
gum,  wax,  etc.,  and  for  their  wood.  Of  the  nearly  20  species  native  to  the 
United  States,  none  is  of  commercial  im[)ortance,  chiefly  on  account  of  their 
small  size.  The  wood  of  most  of  our  siimachs  Is,  however,  very  rich  and  hand- 
some in  color  and  grain,  and  except  for  lack  of  size  is  very  suitable  for  cabinet 
work.  Five  or  six  of  these  become  small  trees,  and  one  of  these  inhabits  the 
Paciflc  region. 

*A  saturated  alcoholic  solution  of  acetate  of  lead  removes  all  trace  of  the  poison 
if  the  inoculated  skin  is  thoroughly  washed  with  it  immediately  or  within  an  hour  after 
the  contact.  This  solution  is  less  effective  a  few  hours  after  the  poisoning  takes  place. 
Thorough  washing  of  the  poisoned  skin  w^ith  pure  alcohol  is  also  a  preventive  if  applied 
Within  an  hour  after  contact  with  the  plant.  Following  either  treatment  the  akin 
should  be  thoroughly  washed  with  soap  and  water. 
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Mahogany  Sumach. 
Rhus  iniegrifoUa  (Nutt)  Bentham  and  Hooker. 

DISTINGUISHING   CHARACTERISTICS. 

The  field  name  of  mahogany  suniaeli  Is  simply  "  mahogany,"  and  refers  to  the 
brilliant  red  color  of  Its  wood.    To  avoid  confusion  with  the  true  mahogany 


FiQ.   181.— i?*««  integrifolia. 

(an  unrelated  tree,  a  native  of  Florida  and  adjacent  Islands),  the  name  **  mahog- 
any sumach  "  Is  suggested. 
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A  popularly  little  known  evergreen  8i)ecles,  occurring  mainly'    «s   a   very  k«f  I 
bush  producing  dense  thickets,  and  only  occasionally  and  in    protected  pli.t^l 
becoming  a  tree  from  10  to  20  feet  high,  with  a  very  short,  stooky   trunk  tnm\ 
8  to  15  inches  through ;  sometimes  taller  and  thicker.    The  crown,    open  an:  I 
irregular,  is  comiwsed  of  many  wide-spreading  limbs  and  stiff  t^w'li?**-      Tear-oii  I 
twigs  are  dear  red-brown  and  more  or  less  downy — densely  bo  at  first-      Matei? 
leaves  (evergreen)  are  thick,  leathery,  usually  of  one  simple  bla<le    Cfig.  ISli; 
sometimes  (comi)ound)  consisting  of  three  leaflets  (fig.  181) ;  borders  of  leave 
slightly  curled  toward  the  under  side;  smooth  on  their  top  sides,    pialer  yeikm- 
ish  green  beneath  and  somewhat  downy  on  the  veins  and  leaf  stems.       Leave*  vi 
one  season's  growth  i)ersist  aliout  two  yeara.     Mature  fruit  (fig.   181),   ripe  in 
late  summer  and  few  in  number,  is  circular  or  oval  in  outline,   flattis^h,  ao! 
densely  covered  with  deep  red,  fine  down,  the  thin,  sticky,  resinous  pnip  coveria? 
a  smooth,  hard,  pale  brown  stone  (fig.  ISl).    Wood  red,  heax-y,  hard  ;   irith  vcfr 
tliin,  light  coloretl  layer  of  sapwood.     It  is  sometimes  used  locally  for  firewood 
for  which  it  is  said  to  l)e  very  excellent.    The  beautiful,  rich,  red  color  aod  good 
working' quality  of  the  heartwood  renders  it  suitable  for  small  ornameDtal  wort 

The  shrubby  form  is  useful  as  an  enduring  chaparral  cover  on  exposed  «a- 
coast  sands,  where  few  other  shrubs  are  able  to  exist 

IjOngevity. — Not  fully  determined.    One  tree  21J  inches  iu  diameter  showed 
an  age  of  02  years. 

RANUE. 

Coast   of   southern    California    (from    Santa    Barbara)    to   southern    Ix>wer    California 
(Magdalena  Bay)  ;  Santa  Barbara  and  Cedros  Islands. 

OCCURRENCE. 

IjOW  mountain  and  foothill  slopes,  and  on  exposed  seacoast  bluffs ;  in  dry  sandy  and 
prravclly  soil ;  also  in  sheltered  coves  and  gulches.  Forms  extensive  dense  tbi^kets  of 
pure  Ki'owth  (low  shrub)  in  very  exposed  places;  in  groups  or  small  patches  as  tree  in 
protected  sites;  sometimes  with  lihuft  Unn-ina. 

Climatic  Conditions. — Similar  to  those  of  Torrey  pine. 

ToLERANCK. — Undetermined  ;  probably  very  tolerant. 

Reprodi'ction. — Abundant  seeder.  Seedlin.urs  frequent,  sparsely  distributed,  or  often 
very  numerous  where  washing  has  covered  seed. 

Family  ACEBACEiE. 

This  family  consists  mainly  of  trees,  comprising  such  widely  distributed 
and  well-known  economic  and  ornamental  representatives  as  the  maitlen,  and 
also  one  Asiatic  genus.  Some  of  them  are  large,  commercial  forest  trees,  pn>- 
ducing  very  useful  timber,  and  the  sap  of  several  yields  hard  sugar,  the  making 
of  which  is  an  imi>ortant  North  American  industry.  Further  characters  of  the 
family  are  Included  under  the  following,  Its  i)rlncli)al  genus. 

ACER.    KAPLES. 

The  maples  embrace  all  of  our  representatives  of  the  family  Aceraoefp,  which, 
with  the  exception  of  box-elders  or  ash-leafed  maples,  are  universally  called 
maples.  Maples  are  character iztnl  by  usually  simple,  slngle-bladed  leaves  (figs. 
182  to  187)  or  by  compound  leaves  with  from  3  to  5  leaflets  (fig.  188).  Leaves 
of  both  tyi)es  always  (x»cur  in  pairs  on  the  twigs.  The  leaves  of  all  maples  are 
shed  in  autumn.  Tlie  flowers,  which  ai)i)ear  before,  with,  or  after  the  leaves, 
are,  in  some  representatives,  male  (by  al)()rtion  of  female  organs)  or  are 
female  (by  abortion  of  male  organs),  each  kind  being  borne  on  separate  trees; 
iu  other  cases,  blossoms  of  these  types  occur  on  different  parts  of  the  same  tree 
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or  branch.  They  are  not  often  perfectly  bisexual,  or  strictly  of  one  sex  and 
borne  on  separate  trees.  It  hapijens,  therefore,  that  not  all  trees  are  seed  bear- 
ing. Flowers  are  small  or  minute.  Those  of  some  maples  are  borne  in  long, 
conspicuous,  many-flowered  clusters,  while  those  of  others  appear  in  small  few- 
flowered  bunches.  All  maples  are  dependent  for  the  fertilization  of  their  flowers 
upon  insects,  which  throng  about  their  nectar  and  pollen-bearing  blooms. 

The  fruit  (of  our  representatives)  is  readily  recognized.  It  is  composed  of  a 
pair  of  one- winged  seeds,  joined  together  but  more  or  less  easily  separable  when 
mature.  The  fruit  is  ripened  in  spring  or  late  summer,  and  is  disseminated 
mainly  by  wind  and  flood  waters,  and  to  some  extent  by  animals.  Seed  matured 
in  spring  falls  shortly  after  ripening  and  germinates,  while  that  ripened  in  late 
summer  remains  on  the  branches  through  winter,  or  falls  late  in  autumn  and 
germinates  in  the  spring.  The  vitality  of  the  seeds  is  generally  transient, 
the  more  precocious  seeds  depending  for  their  life  ui)on  reaching  a  suitable 
place  to  sprout  shortly  after  maturity;  but  the  autumn-ripened  seed  retains 
its  vitality  until  spring  on  the  cool  ground  or  hanging  from  twigs  in  the  cold 
winter  air. 

Nearly  all  maples  have  fine-grained,  dense,  evenly  and  finely  porous  woods, 
some  of  which  are  hard,  often  beautifully  curled  and  mottled,  and  highly 
prized  for  finishing  and  cabinet  work. 

Of  approximately  70  maples  known  in  the  world,  13  occur  in  th<%  United  States, 
and  4  of  these  inhabit  the  Pacific  region. 

Broadleaf  Maple. 

Acer  macrophyllum  Pursh. 

DISTINGUISHING   CHARACTERISTICS. 

Broadleaf  maple  is  tlie  only  large  maple  tree  of  the  Pacific  region,  where  it  is 
called  "  Oregon  maple  "  and  "  bigleaf  maple."  The  name  "  broadleaf  maple," 
derived  from  the  technical  name,  seems  preferable.  It  varies  greatly  in  form  and 
height  in  different  soils  and  situations,  from  a  short-stemmed  crooked  tree  from 
25  to  30  feet  high  and  under  1  foot  in  diameter  to  one  from  (50  to  80  feet  high 
with  a  straight,  long,  clear  trunk  from  14  to  .HO  inches  through ;  occasionally  of 
larger  diameter.  Open-grown  trees  have  short  trunks  and  broad,  dense,  round- 
topped  crowns,  while  those  in  dense  stands  produce  trunks  clear  of  branches 
one-half  or  two-thirds  of  their  height,  and  a  short,  narrow  crown.  Old  trunks 
have  rough  bark  with  hard,  scaly  ridges  of  a  pale  grayisii  to  reddish-brown  color. 
Mature  leaves  (fig.  182),  unmistakable  in  their  large  size,  are  thickish,  smooth, 
and  somewhat  shiny  on  their  top  sides,  paler  green  beneath,  and  7  inches  to 
occasionally  14  inches  wide,  with  stems  G  to  12  inches  long.  Before  falling  they 
become  clear  reddish  yellow.  The  large,  drooping  clusters  of  fragrant  yellow 
flowers  appear  after  the  leaves  are  grown.  Mature  fruit  or  "seeds"  (fig.  182), 
produced  in  large  quantities  by  trees  in  the  oi)en  and  at  a  comparatively  early 
age,  is  tawny  or  yellowish  brown  when  ripe  in  late  autumn,  often  remaining 
on  the  branches  until  winter  or  later:  body  of  the  seeds  covered  with  shari> 
bristle-like  hairs.  Wood,  fine-grained,  rather  hard,  firm,  light  brown  with 
pale  tint  of  reti ;  of  an  excellent  commercial  quality  and  suitable  and  used  for 
the  same  purposes  as  eastern  hard  maple.  A  timber  tree  of  the  first  importance 
in  the  Pacific  region,  where  commercial  hard  wood  is  scarce. 

Longevity. — Long-lived,  the  largest  trees  attaining  an  age  of  from  150  to  200 
or  more  years.  Forest-grown  trees,  from  12  to  20  inches  in  diameter,  are  from 
60  to  85  years  old. 
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Coast  of  Alaska  (south  of  latitude  n5°),  British  Columbia,  Western  Washington 
and  Oregon,  and  California  (south  to  San  Bernardino  Mountains). 

Alaska. — Northern  limits  not  definitely  known. 
*  British  Columbia. — Islands  and  seaward  side  of  coast  range,  rare  northward.      Noted 
Queen   Charlotte   Islands,    Fraser   River  Valley   at   Mission   Junction   and   Yale     Cinlaod 
limit),  islands  of  Gulf  of  Georgia,  Vancouver  Island    (locally  noted  on  San   Joan    and 
Gordon  rivers). 

Washington. — Mainly  west  of  Cascades  below  3,500  feet.  Eastern  limits  Peebastin 
(Chelan  County)  and  Bingen  (Klickitat  County)  on  (^olumbia  River.  Noted  on  Pn«et 
Sound  at  Seattle,  Tacoma,  Lililwaup,  and  Union  (Mason  County),  Mason  and  Nortti  Fork 
Skokomish  River  up  to  mouth  of  South  Fork  (Mason  County),  Clallam  County.  Olympic 
Mountains  below  l.fiOO  feet,  Queniult  Indian  Reservation,  Norton  (I^wis  County)  : 
(We.st)  Washington  National  Forest  up  to  2,000  feet,  locally  noted  Sllverton  (Snoliomish 
County),  and  Skagit  Valley  10  miles  below  Marblcmonnt  (Skagit  County)  ;  (East>  'Wash- 
ington National  Forest  at  1.100  to  3.500  feet,  locally  noted  Stehekin  River,  Lake  CtaeLaa. 
Stehekin,  Peshastin,  and  Peshastin  Canyon  (Chelan  County)  ;  Mount  Rainier  National 
Forest  Ijelow  3,300  feet,  locally  noted  Cowlitz  bottom,  Ashford  (Pierce  County). 

Oregon. — Wholly  on  west  side  Cascades,  though  extending  east  on  Columbia  River  to 
Sherman  County  between  mouth  Deschutes  River  and  Grants.  Noted  Cascade  (nortb) 
National  Forest  whole  west  slope  up  to  1,600  feet.  Cascade  (south)  National  Forest  below 
2,250  feet.  Grant's  Pass  (950  feet,  on  Rogue  River,  Josephine  County),  Siskiyou  National 
Forest.     General  in  Coast  Range. 

California. — Throughout   coast   ranges   from   north   to   south   border  of  State.    Slem 
Nevada  only  west  side  south  to  Sequoia  National  Park,  and  southern  cross  ranf^es  only 
south  and  west  sides,  at  the  north  up  to  4,000  feet,  and  at  the  south  at  3,000   to  6,000 
feet.     East  limits  in  northern  part  of  State,  Siskiyou  Mountains  near  Southern    Pacific 
Railroad,  Scott  Valley  between  Yreka  and  Fort  Jones  (Siskiyou  County)  below  3,500  feet. 
Mill  Creek  gulch  west  of  Etna,  upper  canyon  Sacramento  River  from  Slssona  (3,5O0  feet) 
(Siskiyou  County),  to  Kennett   (Shasta  County)    and  McCloud  River  for  15  miles  above 
Balrd.     Also  noted  in  Siskiyou  County  on  Salmon  Summit  from  below  1.800  to  5,100  feet 
and  In  Del  Norte  County  on  Smith  River  and  at  Crescent  City.     Eastern  limits  In  north 
coast  ranges,  mainly  eastern  slopes  of  inner  range,  on  hill  between  town  of  Shasta  and 
Whiskeytown  (Shasta  County),  probably  eastern  boundaries  southern  Trinity  and  north- 
ern Mendocino  counties,  Stony  Ford.   Fout  Spring  at  base  of  Snow  Mountain  and   Cook 
Springs    (northwest  Colusa  County),  Cache  Creek  above  Rumsey    (Yolo  County),    Napa 
Valley  north  of  Calistoga,  hills  west  of  Callstoga.  and  southwest  slopes  Mount  St.  Helena, 
below  Toll  House    (Napa  County),  and  Sonoma  Creek  l>etween  Glen  Allen  and  Sonoma 
(Sonoma  County).     Humboldt  County,  noted  Hoopa  Valley  and  up  west  slopes  Trinity 
Mountains    to    3,700    feet.     RtHlwood    Creek,    Carson's    luml)er    camp    17    miles    north   of 
Eureka,  and  south  in  redwood  forest  to  southern  border  of  county,  also  east  up  Van  THisen 
and  Mad  rivers  beyond  east  line  of  county.     Trinity  County,  noted  from  east  side  Trinltj 
Mountains  to  Lewlston,  at  Canyon  Creek,  .Tunction  City,  Dutch  and  Carl  creeks  south  of 
Junction  City,  I'ost  and  Second  creeks  south  and  southwest  of  Hayfork,  and  thence  to 
South  Fork  Trinity,  Mad,  and  Van  Dusen  rivers.     Mendocino  County:  Noted  in  coast  red- 
wood belt  mainly  in  gulches.  I.ayronville  to  Covelo,  borders  Round  Valley.  Middle  Fork 
Eel  River,  Cave  Creek  to  Redwood  Hill,  Redwood  Canyon,  Russian  River  from  RIdgewood 
Summit  to  south  border  of  county,  near  boundary  I^ake  County  on  road  from  Hopland  to 
Highland   Springs.     Lake  County,   noted  on  northeast  slopes  Mount  St.    Helena  on    St. 
Helena  Creek  from  Toll   House  to  south  end   Mlddletown  Valley    (1,500  feet  or  lower), 
mountains  north  Mount  St.  Helena  to  l)eyond  Cobb  Mountain  at  1,700  to  2.200  feet,  can- 
yons upper  Putah  and  Big  Sulphur  creeks  and  divide  between  them,  near  Adams  Springs, 
road  from  Mlddletown  to  Lower  I^ake,  west  of  Highland  Springs,  northeast  of  Ppper  Lake 
OD  Bartlett  Mountain  down  to  Bnrtlett  Springs,  east  and  southeast  of  Lower  Lake  on 
road  to  Reiff  and  Runisoy.       Sonoma  Cmtniy:  Noted  on  lower  Russian  River  from  eastern 
edge  of  redwood  belt  at  Forestvllle,  west  to  Gurneyvllle  and  Duncan   Mills,  and  more 
sparingly  west  of  Duncan  Mills.  Austin  Creek  from  Duncan  Mills  to  and  above  Caxedero. 
Gurneyvllle  to  Occidental.   Camp  Meeker,   CJreen  Valley,   between   Sebastopol  and  Camp 
Meeker,  upper  Russian  River  northward  from  Cloverdale,  canyon  between  Knight's  and 
Alexander  valleys,  canyon  Big  Sulphur  Creek  for  G  miles  above  Geysers.     Marin  Oouniy: 
Throughout,  noted  between  Sausallto  and  San  Geronlmo,  Lagunitas  and  Paper  Mill  Creek. 
Mount  Tamalpals  north  and  south  sides.     Contra  Costa  County:  Noted   in  canyons  of 
Mount  Diablo.  Mitchell  Canyon  and  upper  Marsh  Creek.    Alameda  County:  Noted  in  Nilea 
canyon  and  canyon  on  Mission  l*eak.     Coast  ranges  south  of  San  Francisco  Bay ;  noted  on 
Mount  Hamilton  (Santa  Clara  County)  at  3,000  feet,  and  on  road  from  Gllroy  Valley  to 
Gilroy  Hot  Springs;  seaward  coast  range  (maiuly  east  side),  in  San  Mateo,  Santa  Clara 
and  Santa  Cruz  counties,  noted  west  of  Palo  Alto,  Boulder  Creek,  Big  Basin ;  San  Beulto 
County,  on  north  side  Fremont  Peak,  south  of  San  Juan ;  Monterey  County,  not  on  Monte- 
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rey  Peninsnla,  l)ut  In  Santa  Lucia  Mountains,  at  800  to  4,200  feet,  noted  on  coast  slope 
In  watershed  of  Sur  River ;  at  bead  of  Arroyo  Seco  west  of  Santa  Lucia  Teak  and  above 
Junction  of  Willow  Creek,  and  In  watersheds  of  Carmelo,  San  Antonio  and  Nacimlento 
Rivers;  San  Luis  Obispo  National  Forest  at  250  to  2,000  feet,  in  watersheds  of  Santa 
Margarita,  San  Luis,  Arroyo  Grande,  and  Huasna  rivers.  Northern  Sierras  not  reported 
in  Lassen  Peak  National  Forest.  Butie  County:  Noted  Chico  Creek  eastward  from  Chlco. 
Plumas  County:  East  to  American  Valley  near  Qulncy,  Spanish  Peak  ridge  (up  to  5>400 
feet  on  west  and  southwest  slopes),  and  Mohawk  on  Upper  Feather  River.  Sierra  County: 
East  In  north  Yuba  canyon  to  Sierra  City  and  some  distance  up  North  Fork  of 
North  Yuba,  and  to  a  canyon  between  Goodyear  and  Mountain  House.  Yuba  County  com- 
mon throughout  yellow  pine  belt  west  to  Oregon  IIIlls  and  Bobbins.  Placer  County: 
Noted  in  canyon  North  Fork  American  River,  near  Cape  Horn^  at  Blue  Canyon,  Colfax, 
Forest  Hill,  between  Iowa  and  Forks  House,  Devils  Canyon,  "between  Forest  Hill  and 
Colfax.  Eldorado  Cottnty;.  Noted  near  Placervllle.  Amador  County:  Noted  at  Pine 
Grove,  from  Oleta  southeast  to  Deadmans  Creek,  on  road  to  Volcano  and  south  to  Dry 
Creek  Canyon  and  ridge  north  of  Volcano.  Stanislaus  National  Forest  In  general  at 
2,000  to  4,500  feet  Calaveras  County:  East  to  West  Point,  Railroad  Flat,  Mountain 
Ranch,  between  Bigtrees  and  Murphy,  at  2,100  to  3,800  feet,  and  Murphy,  west  to  5 
miles  south  of  San  Andreas  on  Calaveras  River,  also  noted  Mokelumne  Canyon,  between 
West  Point  and  Defender,  and  on  North  Fork  Calaveras,  between  Mountain  Ranch  and 
Mokelumne  Hill.  Tuolumne  County:  Noted  between  Big  Oak  Flat  and  Crockers  and  be- 
tween Big  Creek  and  South  Fork  Tuolumne.  Mariposa  County:  Noted  near  Bower  Cave 
and  on  Bull  Creek  between  Bower  Cave  and  Coulterville,  Yosemite  Valley  up  to  Nevada 
and  Yosemite  Falls  (5,600  feet),  and  from  Yosemite  to  Wassama.  Fresno  County:  Noted 
In  canyons  of  Kings  and  Middle  Fork  Kings  River,  Dinky  Creek,  and  at  mouth  of  Bubbs 
Creek.  Tulare  County :  Noted  in  lower  part  Sequoia  National  Park  and  in  upper  Kaweah 
canyon  (southern  limit  in  Sierras).  Southern  cross  ranges:  Noted  in  Tejon  Mountains; 
Santa  Barbara  National  Forest,  in  watersheds  of  Santa  Maria,  Santa  Ynes,  Santa  Bar- 
bara and  Matilija  rivers  at  200  to  4,280  feet,  noted  In  Cooper  Canyon  12  miles  west  of 
Santa  Barbara,  upper  Cherry  Creek,  Upper  North  Fork  Matilija  and  main  Matilija,  and 
Zaca  Lake  and  vicinity ;  San  Gabriel  National  Forest  canyons  of  south  side  between  3,000 
and  6,000  feet,  noted  near  Los  Angeles  and  Pasadena,  Mount  Lowe  at  5,100  feet,  Santa 
Anita  Canyon  at  3,200  feet,  canyon  West  Fork  San  Gabriel  River  at  2,500  to  3,000  feet 
(Santa  Ana  County),  upper  parts  of  canyons;  San  Bernardino  Mountains,  canyons  of 
south  and  west  sides;  noted  in  canyon  Santa  Ana  River  and  on  Hemlock,  Bear,  and 
Keller  creeks. 

OCCURRENCE. 

Borders  of  foothill  and  low  mountain  streams  and  In  alluvial  river  bottoms  (here 
largest)  ;  in  moist,  gravelly,  and  rich  humous  soils.  Best  growth  in  Oregon  and  Wash- 
ington coast  region.  F'orms  practically  pure  dense  stands  over  large  areas,  but  often  with 
California  laurel  and  lowland  fir. 

Climatic  Conditions. — Similar  to  those  of  Douglas  fir  (in  Pacific  range). 

ToLBBANCB. — Endures  a  good  deal  of  shade  during  early  life.  Requires  top  light  for 
best  growth ;  dense  side  shade  produces  long,  clear  trunks. 

Reproduction. — Seeds  very  abundantly  in  the  open ;  much  less  in  close  stands.  Seed- 
lings fairly  frequent  on  rocky  streams,  but  plentiful  on  rich  bottoms. 

Vine  Maple. 

Acer  circhiatum  Pursh. 

DISTINGUISHING   CHARACTERISTICS. 

Vine  maple  is  so  called  becauBe  of  the  often  sprawling,  crooked  vlne-Ilke  ap- 
pearance and  liablt  of  Its  slender,  weak  stems.  The  branches  occasionally  root 
where  they  touch  the  ground,  and  are  covered  with  moss  or  leaf  mold.  It  rarely 
stands  erect  with  a  straight  trunk.  Trunks  usually  from  15  to  20  feet  high  and 
from  3  to  6  Inches  thick.  Often  shrub-like.  At  best,  in  moist,  rich  bottoms  and 
mountain  flats,  from  25  to  30  feet  high  and  from  8  to  10  Inches  through.  The 
largest  trunks  are  slightly  seamed  near  the  base,  but  elsewhere  the  bark  Is 
smooth,  thin,  and  dull  grayish  brown,  tinged  with  red.  The  crowns  are  Irregular, 
open,  with  slender,  crooked  or  crumpled  limbs  and  twigs.  The  shapeless  form  of 
this  tree  Is  probably  due  to  Its  growth  mainly  under  dense  shade,  of  which  -It  is 
extremely  tolerant,  where  it  can  produce  only  long,  weak  stems,  which,  annually 
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bent  to  the  ground  by  the  heavy  snows  prevalent  in  its  range,  struggle  each  year 
to  grow  erect,  giving  the  stems  many  curious  crooks.  In  the  open  and  on  !K>rders 
of  forests  it  is  apt  to  be  shorter  and  more  erect.    Mature  leaves  (figs.  183,  184), 


Fig.  183. — Acer  circinatum. 


rose  red  when  young,  are  smooth  alx>ve;  minute  tufts  of  hairs  only  in  the  angles 
of  the  veins  on  the  paler,  lower  surfaces ;  in  the  fall  beautifully  colored  reddish 
yellow  or  bright  scarlet.    The  rii)e  **  seeds  "  (fruit)  (flgs.  183,  184)  are  light  yel- 
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low-brown  in  early  autumn ;  earlier  the  win^a  are  bright  rose-red,  a  short  time 
before  falling.  Wood  very  pale  brown  to  almost  white,  with  thick  sapwood; 
very  fine-grained,  dense,  and  hard,  checking  badly  in  drj'ing.  Locally  used  for 
fuel,  for  whidi  it  is  excellent,  and  for  some  minor  domestic  purposes ;  of  no  com- 
mercial use. 


Longevity. — Not  fully  determined.  A  very  i)ersistent  but  slow  grower ;  large 
trees  reach  80  or  90  years  of  age.  Trees  from  4  to  r>  inches  in  diameter  are  from 
60  to  70  years  old. 
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RANGE. 

From  the  coast  region  of  British  Columbia  south  through  Washington,  Oregon,  and 
California  (to  Mendocino  County). 

Bbitish  CoLtTMBiA. — Coast  west  of  Coast  Range,  not  far  north,  and  on  Va^Meourer 
Island.     Noted  in  lower  Eraser  River  Valley  and  on  Chllliwak  I-ake. 

Washington. — Mostly  west  of  Cascades,  below  2,000  or  3.000  feet.  Noted  east  of 
Cascades  in  Stehekln  Valley  at  1,150  to  4,000  feet,  and  on  Nason  Creek  in  Cbelan 
County,  and  near  Martin,  Kittitas  County  (alt.  2,775  feet).  Noted  west  of  Cascades 
in  Washington  National  Forest  below  2,000  feet,  Silverton  (Snohomish  County).  Seattle, 
at  Taeoma,  Lllllwaup  on  Hood  Canal,  Olympia  (Thurston  County),  Montesano  and 
Grays  Harbor  (Chehalis  County),  in  Clallam  County,  Olympic  National  Forest  below 
2,000  feet.  Mount  Rainier  National  Forest  lower  red  flr  type.  Upper  Nisqually  River. 
Yakima  Pass  (east  boundary  King  County),  Mount  Adams,  White  Salmon  (on  Columbia 
River  at  west  boundary  Klickitat  County). 

Oregon. — Confined  to  part  west  of  Cascades,  which  it  ascends  along  streams  in  Doaglas 
flr  forests  to  5,000  feet.  Noted  along  Columbia  River  on  flats  above  dunes  between 
McClures  and  The  Dalles,  Wasco  County,  on  Mount  Hood,  in  Cascade  (north)  National 
Forest,  all  over  west  slope,  and  in  Siskiyou  National  Forest. 

California. — South  at  least  to  Mendocino  County  on  the  Coast  and  Lewlston  on  Upper 
Trinity  River  (alt.  1,750  feet)  (Trinity  County),  and  east  to  McCloud  River.  Upper 
Sacramento  River  Just  above  Dunsmuir  (Siskiyou  County),  altitude  2,280  feet,  and  near 
Sissons  (Siskiyou  County),  altitude  3,500  feet,  and  in  Modoc  County  to  Warm  Springs. 
Noted  also  in  northwestern  part  of  Klamath  National  Forest. 

OCCURRENCE. 

Alluvial  bottoms  (mainly  above  Inundation),  flats,  l)enches,  depressions,  borders  of 
mountain  streams,  and  lower  meadows;  in  moist,  rich  (often  heavily  humous),  rocky 
soils. 

Always  subordinate,  undergrowth  in  pure  clumps  and  patches,  or  mingled  with  broad- 
leaf  maple,  western  dogwood,  grand  and  amabilis  firs,  Douglas  fir,  western  bemlociL, 
western  white  pine,  yew,  and  western  servlceberry. 

Climatic  Conditions. — Similar  to  those  of  Douglas  fir  (in  Pacific  region). 
'Tolerance. — Exceedingly  tolerant  of  shade — often  very  dense. 

Reproduction. — Only  moderate  periodic  seeder,  but  some  seed  Iwrne  locally  aboar 
every  year.  Seedlings  occur  generally,  but  scattered  sparingly  in  dense  and  partial 
shade  where  they  persist. 

Dwarf  Maple. 

Acer  glabrum  Torrey. 

DI8TINGUI81IINO    CHARACTERISTICS. 

Dwarf  maple  Is  only  rarely  a  tree  from  20  to  30  feet  high  and  from  0  to  12 
inches  through,  its  narrow  crown  of  straight,  slender  liinbs  trending  upward 
sharply.  Very  generally  it  is  a  small-stemmed  shrub  from  4  to  6  feet  bigh  or 
a  slender  tree  from  10  to  12  feet  high.  The  trunks  are  smooth,  red  brown, 
with  a  grayish  tint.  Mature  twigs  of  the  season  are  smooth,  rich  reddish 
brown,  as  are  the  buds.  Mature  leaves «  (figs.  185  to  187)  are  smooth  and 
shiny  on  their  top  sides;  very  pale  green  beneath;  smooth,  the  yellowish  veins 
appearing  prominent ;  leaf  stems  frequently  clear  red.  Mature  "  seeds "  or 
fruit  (fig.  187),  rliie  in  early  autumn  and  soon  shed,  are  light  russet  brown- 
bright  rose-red  before  rii)ening.    Wood,  almost  white,  with  very  thick  sapwood, 

•  By  some  authors  the  deeply  3  to  .^,  mostly  3,  lobed  leaves  are  held  to  belong  to  a 
distinct  species.  Acer  douglasii  Hooker.  The  fact,  however,  that  throughout  the  range 
of  this  maple  deeply  cut  leaves  are  frequent  with  the  ordinary  form— often  on  the 
same  tree — would  seem  to  show  that  the  character  is  unreliable. 
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fine-grained,  dense,  hard,  and  rather  heavy.  Of  no  commercial  use  on  account  of 
the  mostly  small  size  of  its  stems.  Of  little  importance  to  the  forester  except 
for  the  thin,  scattered  brush  cover  its  shrubby  stools  form. 


Fig.  185. — Acer  ylabrum. 

Longevity. — Not  fully  determined.     One  tree  3i  inches  in  diameter  showed 
an  age  of  15  years. 

BANQE. 

B^rom   southeast  Alaska  on   the  coast  south   to   British   Columbia    (Vancouver   Island 
east  to  Kananaskls),  and  eastward  and  southward  over  the  mountains  of  the  wast  to 
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California  (southward  on  Sierra  Nevada  to  east  fork  of  Kaweah  River),  Idaho,  Moo- 
tana,  and  Colorado  (eastern  slopes  of  Rocky  Mountains),  western  Nebraska  (SIoiue 
and  Scotts  Rluif  counties),  eastern  New  Mexico,  and  Arizona.  A  tree  on  coast  of 
Vancouver  Island,  Bine  Mountains  of  Oregon,  and  In  canyons  of  Idaho.  New  Mexico, 
and  Arizona ;  elsewhere  shrubby.  In  ^neral,  at  5,000  to  6,000  feet,  but  at  north  down 
to  sea-level. 

Alaska. — North  along  coast  to  head  of  Lynn  Canal  (lat.  60**),  along  rivera,  probeMy 
only  extending  inland  to  altitude  of  few  hundred  feet,  though  also  noted  on  east  side  of 
Coast  Range  on  Stikine  River  above  Its  canyon.     Noted  on  Prince  of  Wales    Island  and 


Fig.  186. — Acer  ylabruin. 

at  Lynn  Canal  at  Chllkoot  at  outlet  of  Chllkoot  Lake,  at  mouth  of  Chilkat  River,  and 
at  Pyramid  Harbor. 

Canada. — Usually  below  6,000  feet.  East  to  east  side  of  Continental  Divide  at  Kana- 
naskls  (altitude  4,200  feet)  In  Bow  River  Valley  and  to  South  Kootenai  Pass.  North 
about  to  latitude  51^  Noted  above  Morley  (altitude  4,067  feet)  and  at  Banff  (alti- 
tude 4,521  feet)  in  Bow  River  Pass,  mountains  near  Waterton  Lake,  at  Spence's 
Bridge  (just  above  mouth  of  Thompson  River),  and  on  Vancouver  Island  at  Victoria. 
Esquimo,  Gordon  River  Valley,  and  Renfrew  region. 
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Washington. — Whole  wooded  portion  of  State.  To  sea-level  on  Puget  Sound  (noted 
at  Hoodsport).  at  1,100  to  4,500  feet  on  east  slopes  Cascades  in  Washington  National 
Forest.  Noted  Skagit  Pass  at  head  of  Slcagit  River,  Mount  Rainier,  Nisqually  Valley,  Mount 
Adams,  and  on  east  side  of  Cascades  in  Yakima  County,  on  west  blope  of  divide  between 
Columbia  and  Yakima  rivers,  in  I'aklma  Canyon,  at  Tamplco,  Wenas,  Cleman  Mountain, 
and  Saddle  Mountains,  on  west  bank  of  Columbia  River  between  Priest  Rapids  and  Sen- 


Fia.  187. — Acer  glahrum. 


tiael  Bluflfs,  in  Kittitas  County  on  divide  above  Ellensburg,  and  In  Wenache  Mountains, 
and  in  Chelan  County  in  valley  of  Stehekln  River.  5  miles  above  Lake  Chebnr.  Also 
noted  in  eastern  Washington  in  Colville  Indian  Reservation  at  Fort  Colrllle  (Stevens 
County),  altitude  1,917  feet,  Davis  Ranch  at  foot  of  Mount  Carltoa  (Spokane  County), 
Sprague  (Lincoln  County),  altitude  1^99  feet,  and  in  Blue  Mountains  at  4/K)0  feet. 
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Oregon. — Whole  wooded  portion  of  State  except  Gooee  Ldike  region.  Noted  alosg 
Columbia  River  in  Sherman  County,  Rlue  Mountalna,  Mount  Hood,  Crater  LAke  on  ianet 
slope  of  crater. 

California. — Northern  part  of  State,  Sierra  Nevada,  probably  only  on  west  slopes, 
and  ranges  east  of  southern  Sierra  Nevada  at  high  elevations.  Noted  at  3.00O  feet  at 
south  end  Shasta  Valley,  on  Mount  Shasta  up  to  5,600  or  6,000  feet,  especially  In  Mud 
Creek  Canyon  and  Squaw  Creek,  near  Sissons  and  in  McCloud  Valley ;  in  TrinltT  County, 
on  lakes  at  bead  of  Canyon  Creek;  Lassen  Peak,  Plumas,  and  Tahoe  National  Forests; 
Stanislaus  National  Forest  at  5,000  to  7,500  feet,  Tosemite  Valley,  Bubbs  Creek  I  tribu- 
tary South  Fork  Kings  River),  East  Fork  Kaweah  Ri\er  at  8,000  to  9.000  feet.  c^aM  of 
southern  Sierras  in  Grapevine  Mountains  in  Wood  Canyon,  in  Panamint  Mountains. 
In  Death  Valley  Canyon  at  6,000  to  7,000  feet,  or  higher.  Also  reported  in  San  Jacinto 
Mountains,  in  canyon  on  east  side  below  Round  Valley  at  7,500  to  8,000  feet. 

OCCUBBENCE. 

Rocky  cliffs  and  canyon  sides,  gulches,  borders  of  high  mountain  streams,  and 
meadows,  usually  where  soil  is  thin,  gravelly,  and  often  poor.  Scattered  slnj^ly  and  in 
small  clumps  with  broadleaf  maple,  mountain  alder,  birch  (Alaska),  aspen,  and  westers 
serviceberry.  Occasional  large  trees  in  southeastern  Alaska,  Vancouver  Island,  and  Blue 
Mountains  of  Washington. 

Climatic  Conditions. — Similar  to  those  of  aspen. 

Tolerance  and  Reproduction. — Undetermined.  Appears  little  tolerant  of  shade  ;  seeds 
rather  sparingly. 

California  Boxelder. 

Acer  negundo  californicum  (Terr,  and  Or.)  Sargent. 
DISTINGUISHING   CHARACTERISTICS. 

California  l)oxelder  is  usually  called  simply  "boxelder,"  but  it  shonld  be 
distinguished  from  the  eastern  boxelder  {Acer  negundo  L.),  of  which  the 
Pacific  tree  is  a  variety. 

A  short  and  stocky  tree  from  20  to  50  feet  high  and  from  10  to  30  incties  in 
diameter;  sometimes  taller  and  thicker.  The  clear  trunk  is  short,  the  crown 
broad,  dense,  and  round-topped,  and  the  bark  of  the  trunk  pale  grayish  brown, 
with  regularly  deei>  furrows  and  narrow  ridges.  Mature  twigs  of  the  season 
thickly  coated  with  down,  as  are  the  mature  3-i>arted  leaves  (fig.  188)  on  their 
under  sides  aud  sometimes  on  both  surfaces.  (Foliage  and  twigs  of  the 
eastern  tree  are  smooth  or  only  slightly  hairy.)  Mature  "seeds"  or  fruit  (fig. 
188)  are  also  downy.  The  greenish  flowers  of  boxelder  differ  from  those  of 
simple-leafed  maples  in  being  strictly  male  and  female,  and  those  of  each  sex 
are  borne  on  separate  trees;  therefore  only  the  female  trees  produce  seed. 
Male  flowers  occur  in  clusters  of  drooping,  unbranched  thread-like  stem^^ 
while  the  female  flowers  are  on  a  drooping  branched  stem,  both  from  buds  on 
twigs  formed  the  previous  year.  The  seeds,  ripe  in  autumn,  usually  remain  on 
the  twigs  until  or  during  the  winter,  their  dead  stems  adhering  to  the  brancfalets 
in  spring.  Wood,  very  pale  lemon  yellow  or  creamy  white,  the  sap  and  heart- 
wood  scarcely  distinct  from  each  other.  Variable  from  fine-grained  to  moder- 
ately coarse-grained,  light,  soft,  firm,  but  brittle.  Suitable  for  second-rate  finish- 
ing, box-boards,  and  paper  pulp,  but  the  poor  timber  from  and  scattered  supply 
of  the  trees  render  the  wood  of  little  commercial  Importance. 

LoNGEvrry. — Not  fully  determined.    One  tree  12  Inches  In  diameter  showed 
an  age  of  36  years.    Gives  evidence  of  being  short-lived. 

RANGE. 

Southern  California   (valley  lower  Sacramento  River ;   valleys  and  coast  ranges  from 
Sonoma  County  to  Santa  Barbara  County,  and  western  slopes  San  Bernardino  Moontains). 
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Noted  In  Sonoma  County,  Contra  Costa  County.  Rare  in  coast  ranges  south  of  San 
Francisco  Bay ;  noted  near  Soledad  in  Santa  Lucia  Mountains,  Goleto  and  Gaviota 
Passes  in  Santa  Ynez  Mountains  (Santa  Barbara  County),  and  below  Fort  Tejon,  Cafiada 
de  las  Uvas,  in  Tebachapi  Mountains. 


Fig.  188. — Acer  negundo  californicum, 

OCCURRENCE. 

Borders  of  streams,  bottoms  of  moist  canyons  and  gulchc's,  in  sandy  or  gravelly  soils — 
best  in  humous  sandy  soil.  Often  in  strips  and  patches  of  pure  growth,  but  commonly 
with  white  alder,  western  sycamore,  and  willows. 
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Cliuatic  Conditions. — Similar  to  those  of  Fremont  cottonwood. 

Tolerance. — Moderately  tolerant  of  shade,  especially  in  early  life. 

Reproduction. — Prolific  seeder,  bearing  good  crop  nearly  every  year.  Seed  has  fairlr 
high  rate  of  germination  (but  often  tardy)  and  persistent  vitality.  Germinates  well  only 
when  covered  by  moist  litter  or  soil.    Reproduction  rather  scanty. 

Family  HIPPOCASTANACZLS. 

Hii)i)ocastanaceee  is  known  as  the  horse-chestnut  family,  which  is  poi>ular 
through  the  wide  cultivation  for  ornament  of  its  best-known  representatii-e. 
the  common  Grecian  liorse-chestnut  They  are  nearly  all  small  or  niedium-size<il 
trees,  which  belong  chiefly  to  the  genus  iEsculus,  and,  with  the  similar  Mexican 
and  Central  American  genus  Billia,  make  up  the  entire  family.  Characterisstu's 
of  the  family  are  given  under  .Ij^sculus,  which  is  well  represented  in  the  United 
States. 

iESCULTTS.     BUCKEYES. 

The  buckeyes  c<mii)rlHi»  tret»s,  and  a  few  shrubs,  which  are  called  "  hi>r8e-i"host- 
nuts  "  and  "  buckeyes ;"  the  latter  name,  however,  is  applied  to  all  of  our  nittive 
si)ecies.    The  trees  are  princii>ally  unimportant  forest  trees,  their  wood  IxMn^ 
soft,  light,  not  durable,  cross-grained,  and  hard  to  work ;  a  number  of  them  are, 
however,  very  highly  esteeme<l  and  much  planted  for  ornament,  on  account  ol 
their  showy  flowers  and  handsome  foliage.     They  are  all  strikingly  similar  in 
the  form  of  their  opposite  leaves,  which  are  composed  of  one  long  stem   with 
from  5  to  9  separate,  leaf -like  leaflets  radiating  from  its  end.    The  foliagi^  is 
shed  in  early  autuum  every  year.    The  usually  large  fruits  of  buckeyes  are  a\»o 
similar  to  each  other  and  easily  recognized  by  their  thick,  leathery,   smooth, 
warty,  or  prickly  covering  (a  capsule),  which,  when  mature  (In  late  summer), 
splits  oi)eu  by  regular  seams  and  liberates  one  or  two  (often  large)  thin-shelled. 
shiny,  rich  brown,  chestnut-like  seeds.     The  fancied  resemblance  of  the   big. 
glossy  brown  seeds  to  the  eye  of  a  buck  Is  the  probable  origin  of  the  popular 
common  name  "  buckeye."     The  heavy,  fleshy,  bitterish  seeds,  rarely  eaten  by 
any  animals,  are  distributed  almost  entirely  by  flood  waters,  whenever  carried 
away  from  the  mother  tree.    Burled  In  earth  or  debris  they  retain  their  vitality 
only  until  spring,  when  they  germinate.  If  at  all.     Winter  buds  are  brown  and 
scaly,  those  on  the  ends  of  the  twigs  often  large  and  conspicuous.     The  showy 
red,  yellow,  or  white  (usually  erect)  clusters  of  flowers  are  produced  as  a  new- 
shoot  from  the  ends  of  last  year's  twigs.     Some  of  the  flowers  (on  upper  part 
of  the  cluster)   are  male  or  pollen  bearing,  while  others  (at  the  base  of  the 
cluster)  are  bisexual  and  the  only  ones  producing  fruit.    Four  species  occur  in 
the  United  States ;  3  are  In  the  East,  and  one  In  the  Pacific  region,  confined  to 
California. 

California  Buckeye. 

Ai^Hvulus  californica  Nuttall. 

DISTINGlTISlIlNiJ   niAUACT-KUISTICS. 

California  buckeye  Is  shrub-like ;  It  has  several  stems  from  10  to  20  feet  high 
and  from  3  to  6  Inches  through,  growing  together  from  a  common  root  Some- 
times it  Is  from  25  to  30  feet  high  and  from  8  to  20  Inches  In  diameter,  with  a 
short,  smooth,  gray— often  whitish— trunk  and  a  flat-topped,  open  crown  of 
wld^  spreading  limbs.  Leaf-stems  from  4  to  5  inches  long  and  commonly  with 
5  (sometimes  4  to  7)  leaflets  (fig.  189),  which  are  from  3  to  7  Inches  long, 
smooth  throughout  when  mature,  except  for  minute  hairs  in  the  angles  of  the 
veins  on  the  paler  green  lower  sldea    They  fall  In  early  autumn,  leaving  the 
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large  pear-shaped  fruits  (fig.  189),  2i  to  3  inches  long,  hanging  down  conspicu- 
ously from  the  tips  of  the  branches.  The  fruit  capsule  usually  contains  one 
seed,  about  2  inches  thick.  Wood,  fine-grained,  white  to  very  pale  yellow,  the 
heart  and  sapwood  scarcely  distinct  from  each  other ;  of  no  commercial  use. 


Fio.  189. — JEsculua  calif omica.  • 

The  chief  usefulness  is  in  forming  considerable  open  but  helpful  cover  on 
expossd  dry,  rocky  foothill  slopes,  in  gulches,  and  along  hill  streams  where  few 
other  trees  grow. 
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Longevity. — ^Not  fully  determined,  but  undoubtedly  short-lived.  One  tree  7i 
inches  in  diameter  showed  an  age  of  43  years.  Maturity  is  doubtless  reached  in 
about  100  years. 

RANGE. 

California  (from  Sacramento  River  in  Mendocino  County  alon;?  coast  ran^os  to  Saa 
Luis  Obispo  County ;  western  foothills  of  Sierras  to  northern  slopes  of  Tejon  Pass  io 
Kern  County;  Antelope  Valley  north  of  San  Gabriel  Mountains  in  Los  Ani^eles  County ». 

yorih  Coast  Ranges:  Lower  foothills  (500  to  2.000  feet)  northward  Into  Mendocino 
(^ounty,  Shasta  County,  at  least  to  Redding  in  Sacramento  River  Valley.  Locally  notnl 
on  Russian  River  (Mendocino  County)  ;  in  canyons  and  on  hills  near  Ukiah  ;  at  Lewistos 
and  on  Canyon  Creek  (Trinity  County)  ;  hill  between  Shasta  (town)  and  Whlrteytowa 
(Shasta  County)  ;  lower  hills  of  Stony  Creek  National  Forest;  valleys  south  of  Clear 
Lake  (I^ke  County)  ;  Mount  Tamalpals  (Marin  County).  South  Coast  Ranges t  Probablr 
throughout  lower  foothills  to  San  Luis  Obispo  Mountains,  but  noted  only  on  Heavard 
range  west  of  Santa  Clara  Valley  (500  to  1,500  foet),  where  it  Is  common;  near  Santa 
Cruz ;  foothills  of  Santa  Cruz  Mountains ;  near  Monterey  on  foothills  Just  above  CarmH 
Mission;  Monterey  National  Forest  (Santa  Lucia  Mountains),  at  600  to  4.000  feet,  bm 
not  common,  in  basins  of  Sur,  Carmelo,  and  Arroyo  Seco  rivers ;  San  Luis  Obispo  National 
Forest,  only  in  basin  of  Salinas  River.  Sierra  Foothills:  Common  from  Shasta  County  to 
Tehachapi  Mountains;  in  the  north,  at  500  to  2.000  feet,  and  In  the  south,  at  1.<mm)  ti 
3,000  feet.  Locally  noted  In  Shasta  County;  near  Chico  (Butte  County);  near  lone 
(Amador  County)  at  200  to  5.000  feet;  Stanislaus  National  Forest,  throughout  lower 
belt;  Northfork  and  vicinity  (Madera  County)  ;  South  Fork  of  Kind's  River,  below  Mill- 
wood ;  Kaweah  River,  foothills ;  Kern  River  basin,  below  oaks ;  at  Havllah  ;  Kemville 
to  Walker  Basin.  Southern  Cross  Ranges:  Abundant  in  Tehachapi  Mountains  in  canroD5 
and  nearly  up  to  summits ;  extends  eastward  and  southward  to  the  north  slopes  of  Santa 
Barbara  Mountains  above  Anteloiie  Valley,  where  It  occurs  In  basin  of  Elizabeth  I^ke  at 
2,400  to  4,500  feet,  reaching  the  foot  of  Sawmill  Mountain.  Locally  noted  from  Uavllah 
to  Fort  TeJon  and  In  Caiiada  de  ins  Uvas,  and  reported  on  south  slope  of  Santa  Barbara 
Mountains  in  Matllija  Creek  basin. 

OCCURBENCE. 

Foothill  and  lower  mountain  slopes ;  frequent  on  borders  of  streams  and  canyon  sides, 
in  dry  gravelly  soils.  Forms  spreading  clumps  Interspersed  with  scrub  oak,  redbud. 
occasional  live  oak.  blue  oak.  and  gray  pine,  manzanita,  and  other  chaparral  brush ;  largest 
in  sheltered  coves  and  gulches. 

Climatic  Conditions. — Similar  to  those  of  blue  oak  and  gray  pine. 

ToLBRANCB. — Seedlings  endure  slight  shade  for  several  years,  but  later  growth  demands 
full  light 

Reproduction. — Fairly  abundant  seeder.  Young  plants  moderately  frequent.  Seed 
germinates  only  when  it  Is  well  covered  in  soil. 

Family  BHAMNACEJB. 

Khaiuiiucea?  i»  iM)pulurly  known  as  the  buckthorn  family,  which  is  widely 
known  chiefly  from  its  representative  genus  Rhamnus,  an  exotic  species  which 
is  iKirtlcularly  famous  as  a  medicinal  plant.  They  are  all  small  tree.s  or  sbmbs, 
some  of  them  generally  distributed  throughout  the  world.  They  are  character- 
ized by  their  bitter  bark,  their  often  scaleless  (naked)  buds,  their  single-bladed 
leaves,  evergreen  or  shed  every  autumn,  and  their  small,  greenish,  usually 
bisexual  flowers  and  berry-like  fruits.  Six  genera,  containing  trees,  occur  in  the 
I'nited  States,  and  two  of  them,  CeatwtUus  and  Rhamnus,  are  represented  by- 
eastern  and  Pacific  species. 

RHAxinrs.   BxrcxTHOKirs. 

The  buckthorns  form  a  large  group  containing  trees  and  shrubs  characterized 
by  their  Intensely  bitter,  pungent  bark  and  twigs.  The  twigs  do  not  have 
strictly  terminal  or  end  buds,  the  last  bud  being  a  side  one  at  the  base  of  the 
last  leaf -stem.    The  leaves^  evergreen  or  shed  each  autumn,  occur  singly  on  the 


FOREST   TREES   OF   THE   PACIFIC   SLOPE.  401 

twigs  or  seemingly  in  pairs,  tlie  two  leaves  nearly  but  rarely  exactly  opposite 
each  other.  Minute  flowers,  bisexual,  or  some  of  them  male  and  others  female, 
and  each  kind  home  on  different  trees,  occur  in  small  branched  or  unbranched 
clusters  at  the  bases  of  leaf -stems,  coming  after  the  latter  are  grown.  Fruits 
matured  in  one  season  (usually  in  late  summer)  resemble  berries  and.  have  a 
thick,  Juicy  pulp  covering  from  2  to  4  very  hard  seeds,  somewhat  like  a  coffee 
grain.  The  succulent,  often  attractive  fruits  are  greedily  eaten  by  birds  and 
mammals  (without  injury  to  the  seeds).  They  are  widely  disseminated,  chiefly 
in  this  way.  Wood  of  the  buckthorns  is  tine  to  coarse  grained,  moderately 
heavy  and  firm,  of  ordinary  quality,  and  of  no  economic  value,  principally 
because  the  trees  are  small.  The  best  known  species  of  the  group  is  the  Euro- 
pean Buckthorn  {RhamnuH  cathartica  L.),  popular  for  hedges  and  as  a  small 
ornamental  tree.  Several  of  our  native  species  are  planted  for  ornament,  but 
one  only,  a  tree  of  the  Pacific  region,  Is  of  commercial  importance  on  account  of 
its  medichial  bark.  Three  tree  species  and  one  variety  occur  in  the  United 
States,  and  two  of  these  inhabit  the  Pacific  region. 

Everg^reen  Buckthorn. 
Rhamnus  crocea  Nuttall. 

DISTINGUISHING    CHARACTERISTICS. 

Evergreen  buckthorn  has  glossy,  prickly,  evergreen  leaves,  and  Is  very  com- 
monly only  a  straggling  or  massed  shrub  from  2  to  4  feet  high,  but  In  protecte;! 
situations  it  is  sometimes  a  slim  tree  from  12  to  15  feet  high,  with  a  smooth ish, 
dull  ashy  gray  trunk  from  3  to  C  inches  through ;  crown  branches  few.  and 
distant.  The  smooth,  red-brown  twigs  are  straight,  stiff,  some  of  them  spine- 
like. Mature  leaves  smooth  throughout  (fig.  190),  thinnish  but  leathery,  shiny 
yellowish  green  ou  their  top  sides,  and  much  lighter,  sometimes  reddish  green 
beneath;  occasionally  very  minutely  hairy  on  the  veins  and  leaf  stems.  Fruit 
(fig.  190),  ripe  in  late  summer,  dull  red,  and  smooth;  the  very  thin  pulp  covers 
from  1  to  3  little  nuts,  which  split  oi>en  and  liberate  a  hard,  grooved  seed  pointed 
at  one  end  (fig.  191,  a).  Wood,  light  yellowlsh-browii,  fine-grained,  and  brittle. 
Of  no  economic  use. 

IjOngevity. — Not  fully  determined.  One  tree  3f  inches  in  diameter  showed 
an  age  of  29  years. 

A  distinct  variety  of  this  species  which  possibly  deserves  to  rank  as  a  species 
is  Rhamnus  crocea  insularis  (Greene)  Sargent,  which  occurs  on  Cedros  and 
Santa  Barbara  islands  and  the  adjacent  mainland  of  California.  It  differs  from 
the  species  in  Its  longer  and  less  distinctly  toothed  leaves  (fig.  191).  sometimes 
with  entire  borders;  in  its  somewhat  larger  flowers  and  bright  red  fruit;  and 
particularly  in  the  uniformly  grooved,  rounded,  and  abruptly  short-pointed  top 
end  of  the  seed.  Said  to  be  25  or  30  feet  high  and  to  flower  six  weeks  later 
than  Rhamnus  crocea.  Specimens  of  this  variety  have  not  been  compared  with 
those  upon  which  Rhamnus  pirifolia  Greene,  found  ou  Santa  Cruz  Island,  is 
based.    The  latter  appears  to  be  a  form  of  this  variety. 

What  is  probably  another,  but  less  well  known,  variety  is  Rhamnus  crocea 
pilosa  Curran,  found  in  Santa  Maria  Valley  near  San  Diego,  Cal.  It  has  nar- 
rower leaves  with  curled  borders,  and  the  twigs  and  leaves  are  covered  with 
dense,  minute,  soft  hairs.    Nothing  is  known  of  its  size. 


California;  upper  Sacramento  River,  west  of  Sierra  Nevada  Mountains  (to  latitude  29") 
to  Lower  California  (Guadalupe  Islands). 
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OCCURRENCE. 

Prefers  north  mountain  slopes,  in  shelter  of  forest  borders,  gulches,  ravines,  but  occurs 
elsewhere  on  warm  exposures ;  In  dry,  or  moderately  moist,  gravelly  soils.  In  groaps 
or  scattered  among  chaparral  and  shrubby  trees. 


Fio.  190. — Rhamnus  crocva. 


Climatic  Conditions. — Climate  hot  and  dry  in  part,  but  In  part  influenced  by  prox- 
imity of  sea. 

TOLEKANCB. — Very  tolerant  of  Phade,  as  shown  by  its  growth  for  years  under  dense 
shade  of  tolerant  trees. 
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Reproduction. — rsually  a  prolific  seeder,  beginning  at  young  age.     Seed  of  high  pos- 
sible germination  (under  favorable  conditions)  and  of  very  persistent  vitality.     Germina- 


Fio.  191. — Rhamnus  crocea  inaularis:  a,  seed. 

tlon  ratlier  scanty,  owing  probably  to  rare  accident  of  seed  being  sufficiently  buried  to 
permit  sprouting.     Best  conditions  for  reproduction  imperfectly  determined. 
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Gascara  Sagrrada.a 

Rhamnus  purshiana  De  Candolle. 

DISnNGmSHING    CHARACTERISTICS. 

Cascara  sagrada  varies  in  size  and  form  in  different  parts  of  its  wide  range, 
where  it  occurs  In  dry  or  moist  soils,  in  the  open  or  crowded  in  a  shady  forest 
of  other  large  trees.  In  moist  rich  soils  of  the  north  coast  region,  forest-grown 
trees  are  from  20  to  30  feet  high,  with  a  straight,  smoothlsh,  ashy  gray,  or 
sometimes  brownish,  trunk  from  6  to  15  inclies  through,  and  a  narrow  open 
crown  which  has  only  a  few  branches  standing  out  straight  from  the  undlrided 
bole;  occasionally  somewhat  taller;  in  open  places,  with  a  very  abort  tmnk 
from  20  to  30  inches  in  diameter,  giving  off  very  large,  upright  limbs.  Fartiier 
south,  in  poor,  dry  soils  of  oi^en  situations,  usually  a  slender-stemmed  *  shrub 
in  dense  clumps  from  3  to  6  feet  high ;  sometimes  bent  to  the  ground.  Mature 
twigs  of  the  season  are  smooth  or  slightly  and  minutely  downy,  find  usually 
dull  reddish  brown. 

Mature  leaves  (fig.  192)  in  Its  northern  and  moister  range  are  commonly 
thin,  large,  prominently  veiny,  with  sparse,  very  minute  hairs  above  and 
beneath  on  the  larger  veins  and  on  the  leaf  stems ;  they  are  shed  regularly  in 
autumn.  In  Its  drier,  southern  distribution  to  and  through  central  California, 
mature  leaves  (fig.  193)  are  smaller,  thicker,  and  somewhat  leathery;  the 
hairiness  is  decidedly  more  pronounced,  and  the  veins  are  smaller  but  coo* 
spicuously  connected  In  a  network ;  foliage  of  this  type  often  persists  more  or 
less  during  late  autumn  or  winter.  Seen  separately,  the  two  extreme  fomw 
almost  appear  to  be  distinct  species,  but  shade,  soil,  and  atmospheric  moisture 
seem  to  account  for  distinctive  characters  of  the  northern  form,  while  exposure, 
dry  soils,  and  dryness  of  atmosphere  seem  to  account  for  the  smaller,  hairier, 
thicker-leafed  southern  form,  which,  moreover,  is  connected  with  the  northern 
one  by  intermediate  forms.  Flowers,  fruits,  and  seeds  of  both  forms  are 
essentially  alike. 

There  is  good  reason,  however,  for  separating  from  the  thicker-leafed  form 
one  which  inhabits  southern  California  (sometimes  the  central  part)  and 
extends  into  Arizona  and  New  Mexico.  It  is  Rhamnus  purshiana  tomenteUa 
(Gray)  Brandegee,  distinguished  by  the  dense  coating  of  whitish  down  on  the 
twigs  and  lower  sides  of  the  usually  narrow  leaves ;  a  wide-leafed  form  of  this 
variety  has  been  found,**  however,  in  Lake  and  Colusa  counties,  Cal. 

Mature  fruit  (figs.  192,  193)  smooth  and  black  (previously  red)  with  jalcr, 
rather  thin,  sweetish  pulp,  which  contains  2  or  3  hard,  smooth,  olive-green  seeds. 
When  there  are  two  seeds  they  are  fiat  on  one  side  like  a  coffee  grain,  and 
when  three  they  are  triangular;  bottom  end  of  seeds  notched  and  top  «id 
rounded. <*  Wood,  pale  yellowish  brown,  with  faint  tinge  of  red;  moderately 
heavy  and  soft ;  firm  but  brittle,  rather  coarse-grained ;  layer  of  whitish  sap- 
wood  thin  In  forest-grown  trees,  but  thick  in  those  grown  in  the  open.  Of  no 
economic  use. 

"Also  called  l)earberr.v,  bearwood,  coffeeberry,  coflPee-tree,  bitter-bark,  waboo,  and 
sbittimwood. 

*  In  tbe  northern  part,  especially  of  the  lower  wei»t  slope  of  the  Sierras,  occurs  what 
is  here  considered  a  form  of  this  species,  with  very  slender,  wand-lilce  stems,  clear  red 
twigs,  and  thinnish,  narrow,  sharply  pointed  leaves.  It  has  been  described  as  a  distinct 
species  {Rhamnus  rubra  Greene,  Pittonia,  I,  68,  160)  and  deserves  further  careful  study 
in  the  field. 

<"  Discovered  first  by  Prof.  T.  S.  Brandegee. 

'  See  dissemination  of  seeds  under  Rhamnus,  p.  401. 


FOBEST  TREES   OP   THE  PACIFIC   SLOPE. 


406 


On  ac(x>nnt  of  its  medicinal  (tonic  and  laxative)  properties  the  bark  Is  col- 
lected extensively  from  trees  in  its  northern  range,  to  the  amount,  annually,  of 
at  least  half  a  million  pounds.  In  Oregon  and  Washington  especially,  collect- 
ing the  bark  has  become  an  imi)ortant  local  industry,  to  meet  the  Increasing 


Fia.  102. — Rhamnus  purshiana,  northern  form. 


demand  for  bark  both  in  this  country  and  in  Europe.  Large  numbers  of  trees 
are  destroyed  annually  by  peeling.  The  cut  stumps  sprout  vigorously,  so  that, 
with  conservative  management  the  supply  can  be  maintained." 

'An  InyeBtlgatlon  looking  to  such  management  is  now  under  way. 
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Longevity. — Not  fully  determlDed  for  large  trees.  Those  from  t>  to  12  inebes^ 
in  diameter  are  from  18  to  40  years  old,  when  grown  in  dense  stands,  but  Bct 
overtopped. 


Fig.  19,3. — Rhamnu8  purahiana,  southern  form. 

RANGE. 

From  Puget  Sound  southward  Into  Lower  California ;  eastward  through  northern 
Washington  to  Idaho  (Bitter  Root  Mountains),  Montana  (Flathead  Lake)  ;  eastern  slopes 
Sierra  Nevada  Mountains ;  mountains  of  Colorado,  Arizona,  New  Mexico,  and  western 
Texas. 
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OCCURRENCE. 

Low  river  bottoms,  flats,  yalleys,  Itorders  of  slow  streams  (at  Dorth),  and  high  foothill 
slopes  (southward)  ;  In  former  habitat  In  rich,  rocky,  or  humous  soils  (best  growth)  and 
in  dry  gravelly  or  sandy  soils  throughout  southern  range  (here  shrubby)  ;  abundant 
moisture  and  rich  soil  i-equlred  for  largest  growth.  Mixed  (usually  as  an  undergrowth) 
with  Douglas  fir,  red  alder,  western  red  cedar,  hemlock,  broadleaf  and  vine  maples, 
Oregon  crab,  in  alluvial  bottoms,  but  often  with  manzanltas,  live  oaks,  chaparral  brush 
elsewhere  on  open  hill  slopes. 

Climatic  Conditions. — Similar  to  those  of  red  alder  and  Douglas  fir. 

TOLEBANCB. — Exceedingly  tolerant  of  dense  shade  in  humid  air  and  moist  soil ;  ap- 
parently much  less  so  in  drier  and  exposed  situations;  the  two  habitats,  different  in  cli- 
matic and  soil  conditions,  producing  two  very  unlike  forms. 

Reproduction. — Prolific  seeder.  Seed  of  medium  high  germination  (often  tardy) 
and  of  very  persistent  vitality.  Scattered  seedlings  fairly  abundant  in  moist  forest  lit- 
ter and  mucky  soils ;  scanty  In  drier  habitat  except  In  depressions  where  seed  has  been 
deeply  covered  by  accident,  (growth  slender  In  dense  shade ;  branched  and  bushy  in 
open ;  shrubby  in  dry  places. 

CEAHOTHTTS.     MYRTLES. 

The  myrtles  are  a  Rmall  group  of  low,  slender  trees  and  shrubs  confined 
to  North  America.  One  eastern  shrubby  species  is  called  "New  Jersey  tea," 
while  most  of  the  western  species  are  known  as  "lilacs"  and  "myrtles."  As 
trees  they  are  unimiwrtant,  but  as  shrubs  they  often  form  a  large  and  conspicu- 
ous part  of  the  useful  chaparral  cover  on  dry  mountain  slopes  throughout  the 
western  United  States,  where,  In  addition  to  assisting  much  In  preventing  rapid 
run-off,  a  number  of  them  furnish  the  principal  browse  In  summer  for  range 
cattle  and  sheep.  The  greater  number  of  them  grow  In  the  open,  but  some 
mingle  with  forest  trees.  They  grow  near  sea  level  or  ascend  high  mountain 
slopes,  frequently  becoming  conspicuous  features  In  burned  areas  among  moun- 
tain pines,  spruces,  and  firs. 

The  twigs  are  smooth  and  unarmed  (sometimes  with  spines  or  splne-polnted) 
and  frequently  angled.  The  leaves  are  simple  (with  one  blade)  and  borne 
singly.  Prominently  characteristic  of  the  leaves,  annually  deciduous  or  ever- 
green, are  their  3  veins,  consisting  of  the  main  central  vein,  on  both  sides  of 
which  a  vein  extends  from  near  the  base  of  the  leaf  nearly  or  quite  to  Its  top  end 
(figs.  194  to  196).  The  minute,  blue  or  white,  perfectly  bisexual  fiowers,  often 
fragrant,  occur  In  small,  dense,  branched  clusters.  The  colored  divisions 
(petals)  of  the  fiowers  resemble  minute  tobacco  pipes.  The  fruits  are  small, 
dry,  berry-like  bodies,  with  three  rounded,  bulging  lobes,  which  are  three  little 
nuts.  These  are  joined  together,  but  are  separable  when  ripe;  the  thin,  dry, 
brittle  covering  of  each  splits  open  and  liberates  a  thin,  hard-shelled  seed.  A 
curious  fact  concerning  the  dissemination  of  the  seeds  Is  that.  In  a  number  of 
species,  the  seeds  are  quite  forcefully  thrown  «  from  their  outer  shells.  This  pro- 
vision Insures  their  being  cast  upon  the  ground,  often  a  little  way  tr^m  the 
parent  tree.  Flood  waters  and  browsing  animals  further  assist  In  distributing 
the  seeds. 

Six  or  seven  species,  all  found  in  the  Pacific  region,  have  been  classed  as 
trees,  but  so  far  as  can  be  satisfactorily  determined  only  three  of  these  are  true 
trees.  This  number  Is  likely,  however,  to  be  Increased  by  careful  field  studies 
of  some  of  the  large,  shrub-like  species. 

Species  of  this  genus  are  often  difficult  to  Identify  In  all  of  their  variably 
shrubby  or  tree  forms,  particularly  such  closely  related  species  as  C.  arhoreu^ 
and  the  shrubby  C.  velutinua.  Moreover,  It  is  now  known  that  several  species 
hyl)ridlze  and  so  produc?e  very  i)erplexlng  forms. 

•Parry,  Proc.  Davenport  (Iowa)  Acad.,  v.  164. 
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Fia.   1»4. — Ceanothun  ihyrsiflorua:  a,  fruit  enlarged. 
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Blue  Myrtle.* 

Ceatwthus  thyrsi florus  Eschscboltz. 

DISTINGUISHING   CHARACTERISTK^S. 

Variable  In  size,  from  a  fruiting  shrul)  from  2  to  4  feet  high  to  a  very  short, 
tliick-trunlied,  bushy  tree  from  12  to  25  feet  high  and  from  4  to  12  inches  in  diam- 
eter; occasionally  somewhat  taller.  Thin  trunk  bark,  clear  reddish  brown, 
wltli  thin  scales.  The  branches,  and  especially  the  twigs,  are  prominently 
angled.  Mature  leaves  (fig.  IIM)  are  evergreen,  smooth  and  shiny  on  their  top 
sides,  lighter  green  t)eneath,  and  minutely  hairy,  particularly  on  the  midveins. 
Fragrant  flowers,  usually  light  blue,  sometimes  wliite.  Mature  fruit  (flg.  194), 
rii)euing  from  mid-summer  to  early  autunm,  is  dead  black  and  smooth. 

Wood  pale  yellowish  brown  and  usually  with  a  very  thin  layer  of  sapwood ; 
moderately  heavy,  fine-grained.     Of  no  economic  use. 

Ix)NQEvrry. — Not  fully  determined.  One  tree  5  Inches  in  diameter  showed  an 
age  of  12  years. 


Weatern  California  (from  Mendocino  County  to  San  Luis  Rey  River). 

OCCURBENCE. 

On  protected  slopes,  edges  of  forests,  and  near  streams ;  at  soutli,  on  exposed  border  of 
sea.  here  only  a  shrub.  Largest  on  hills  above  Noyo  River  swamps  (Mendocino  County), 
and  in  redwoods  on  Santa  Cruss  Mountains.  In  moist  or  dryish  gravelly  and  sandy  soils, 
scattered  with  Dou^Iuh  fir,  redwood,  oaks,  western  dogwood,  vine  maple,  and  willows. 

Climatic  Conditions. — Not  determined. 

ToLBRANCB. — Fairly  tolerant  of  shade,  which  It  prefers  especially  in  youth,  but  with 
greater  soil  moisture  exists  In  open.  Seeding  habits  and  reproduction  not  fully  known. 
Appears  to  seed  plentifully  about  every  year. 


Tree   Myrtle. 
Ceattothitft  arhomig  (ireeiie. 

DISTINCU  ISinN(J  CHARACTKRISTICS. 

Tree  myrtle,  an  island  species,  has  no  common  field  name.  The  one  here 
given,  for  want  of  a  better  one,  is  derived  from  the  technical  name. 

As  a  rule,  a  low,  short-tnmked,  bushy  tree  from  10  to  20  feet  high,  with  a 
deep  brownish,  scaly  trunk  from  3  to  8  inches  thick ;  the  small  bark  scales  are 
rather  thick,  and  Sfpiarish.  Young  twigs,  faintly  angled,  grayish  with  minute 
down,  and  later  becoming  reddish.  Mature  leaves  (fig.  105)  thickish,  deep 
green,  with  exceedingly  fine,  soft  hairs  on  the  top  sides,  and  thickly  woolly 
beneath ;  leaf  stems  also  more  or  less  hairy ;  margins  of  leaves  with  blackish, 
gland-tipped  teeth.  Pale  blue  flowers  in  rather  large,  dense  clusters  from  early 
to  late  summer.  Mature  fruit  (fig.  105)  is  wrinkled  and  black.  Wood,  pale 
brown,  tinged  with  red;  very  thin,  whitish  sapwood;  fine-grained,  dense,  hard 
and  heavy.    Of  no  economic  use. 

Ix)NGEvrrY. — Not  fully  determined.  Very  i>er8istent  slow  gi'ower,  giving  evi- 
dence of  being  rather  long-lived.  One  tree  2|  inches  in  diameter  showed  an 
age  of  twenty-seven  years. 


■Also  called  "  blue  blossoms,"  '*  California  lilac,"  and  '*  tick-tree.* 


410 


FOREST  TREES  OF  THE  PACIFIC  SLOPE. 


BANGE. 
Off  coast  of  southern  California   ({^anta  Catalina,  Santa  Cruz,  Santa  Rosa   Islands). 


Fiii.   195. — Cvanothun  arbunua. 


OCCUBRENCE. 

High  north  slopes  (Santa  Cruz  Island)  in  dry.  gravelly  or  rocky  soil,  where  It  Is 
largest  and  most  frequent  as  a  tree ;  smaller  on  other  islands.  Silvical  habits  undeter- 
mined, as  are  its  requirements  of  climate,  light,  its  seeding  habits,  and  reproduction. 
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Lilac. 

Ceanothua  spinosus  Nuttall. 
DISTINGUISHING   CHARACTERISTICS. 

I^ilae  bus  long  been  known  as  a  shrub  only,  but  recently  it  has  been  found 
to  reach  a  tree  size  of  from  12  to  15  feet  in  height  and  from  3  to  5  inches  in 


Fig.   19G. — CcanothuH  npinosuH. 

diameter.    It  has  a  short,  clear  trunlc  with  deep  reddish-brown,  scaly  bark,  and 
a  narrow  scanty-leafed,  oi>en  crown  of  upright  limbs.     Mature  twigs  of  the 
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season,  somewhat  augled,  reddish  brown,  usually  spine-tipped;  often  growiig 
horizontally  from  the  branches.  Mature  leaves  (fig.  196)  usually  without  nar- 
ginal  teeth,  thickish,  somewhat  leathery,  smooth,  and  partly  evergreen:  tea'- 
stems  either  slightly  and  minutely  hairy  or  quite  smooth.  Leaves  on  yonng.  t% 
orous  twigs  are  often  toothed,  with  the  3-veined  character  at  the  base  mm 
prominent  than  in  the  other  entire-margined  leaves.  Fragrant,  pale  to  dsff 
blue  flowers  are  borne  in  long  <5  to  G  inches),  wide  bunches,  the  small  clostep 
of  blossoms  densely  crowded.  Mature  fruit  (fig.  196)  smooth  and  bU<t 
Wood  of  the  arl)orescent  form  has  not  been  examined.  Not  likely  to  be  of  a^ 
economic  use  on  account  of  the  rarely  large  size  of  trees. 

Longevity. — Not  fully  determined.  Record  of  one  stem  3^  inches  in  diaoxter 
showed  it  to  be  20  years  old. 

BANGE. 

Cali{oraia.  Canyons  near  the  coast  of  Santa  Barbara,  Ventura,  and  Los  Aiip«9 
counties. 

OCCUBBENCE. 

Low  mountain  canyons ;  in  gravelly  and  rocky  soils.  Forms  patches  and  groups  uaalf 
under  and  interspersed  with  California  live  oak  and  walnut,  white  aider,  pm\e  efc^ 
California  sycamore,  and  laurel. 

Climatic  Conditions. — Similar  to  those  of  California  sycamore. 

Tolerance. — Not  fully  determined,  but  species  endures  a  good  deal  of  shade. 

Bepbodcction. — Abundant  seeder  and  young  plants  frequent. 

Family  COBNACILX. 

Cornacete  is  commonly  •  known  as  the  cornel  family,  members  of  vrhicfa  ait 
widely  distributed  throughout  the  world,  but  most  abundantly  in  temiienfr 
regions.  It  contains  shrubs  and  trees,  some  of  the  latter  large  and  valuab«f 
for  their  timber.  The  family  is  represented  in  the  United  States  by  two  groopi. 
CornuSf  the  cornels  and  so-called  dogwoods,  and  by  Xyssa,  the  pepperidge  »if 
tupelo  gum  trees.  Only  Comus  is  represented  in  the  Pacific  region,  while  mee^ 
bers  of  Nyssa  belong  wholly  to  the  Atlantic  region.  They  have  simple  sinfi^ 
bladed  leaves  which  are  borne  in  pairs  (one  opposite  another),  or  singly,  and 
are  shed  every  autumn.  Their  small,  inconspicuous  flowers  are  either  perfectly 
bisexual  or  of  separate  sexes,  each  kind  borne  on  different  trees  (only  tte 
female  trees  producing  seed).  Some  of  the  fruits  resemble  small  berries,  otben 
cherries,  and  contain  a  one  or  two  seeded  stone. 

CORHirS.     DOGWOODS  AND  CORNELS. 

The  dogwoods  and  cornels  are  a  group  of  shrubs  and  small,  rather  unimportair 
hardwooded  trees,  with  more  representatives  in  North  America  than  in  anj 
other  country.  The  most  popular  and  widely  known  members  of  the  groni 
are  the  English  cornel  tree  (Com us  mas  L.)  so  mucli  cultivated  for  its  acid 
cherry-like  fruit,  and  the  so-called  flowering  dogwood  of  our  eastern  woodland; 
prized  and  planted  for  its  showy,  white-scaled  flowers. 

The  bark  of  cornels  Is  bitter  and  tonic.  Cornel  wood  is  very  suitable  an 
useful  for  small  turnery  requiring  hardness,  strength,  and  wearing  qualities 
special  care  in  seasoning  (slow  drying)  is  needed  to  prevent  checking.  Tb 
pointed  leaves  occur  mostly  in  imirs,  rarely  one  at  a  point  while  twM|^  am 
branches  are  given  off  in  pairs  at  every  joint  (except  in  one  eastern  species) 
The  leaves  have  prominent,  deeply  impressed,  straight  veins,  and  characteristl* 
wavy  margins,  and  are  always  clustered  at  or  near  the  ends  of  the  twigs 
Flowers,  perfectly  bisexual,  very  small,  greenish,  closely  crowded,  and  stemlefis 
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In  small  flat  bunches  iit  the  ends  of  twigs,  etich  cluster  appearing  to  be  the  center 
of  a  large  white  flower,  the  showy  4  to  G  divisions  of  which  are  not  parts  of  a 
true  flower,  but  large  petal-like  <»  scales  (flg.  197).  In  other  members  (native 
trees)  the  small,  white  flowers  appear  loosely  and  without  showy  scales,  in 
broad,  minutely  branched  (2-forked),  flattish-topped  clusters.  Fruits  produced 
by  the  first  type  of  flowers  appear  in  crowded  clusters  at  the  ends  of  the  twigs 
(fig.  198),  while  the  larger,  broad,  flat  clusters  of  flowers  produce  similarly 
arranged  clusters  of  berry-like  fruit.  Cornel  fruits,  often  bright  colored,  are 
eaten  by  birds  and  mammals  (with  little  or  no  injury  to  the  seed),  and  thus  the 
seeds  are  widely  distributed;  otherwise,  they  are  distributed  only  by  flood 
waters. 

They  are  chiefly  moisture-loving  plants,  growing  either  In  naturally  wet  or 
moist  soils,  or  in  forests  where  shade  and  ground  cover  conserve  soil  water. 
Species  of  Cornus  existed  in  early  geologic  periods.  Of  the  three  tree  cornels 
native  to  the  United  States,  only  one  inhabits  the  Paciflc  region. 

Western  Dogwood. 

Cornus  nuttallii  Audubon. 

DISTINGUISHING    CHARACTERISTICS. 

Western  dog\N'ood,  the  only  tree  of  its  genus  in  the  Paciflc  forests,  is  easily 
recognized  in  si)ring  when  In  flower  by  the  large,  conspicuous,  petal-like**  scales, 
or  in  late  summer  and  early  autumn  by  its  clusters  of  bright  red  fruit  and  bril- 
liant red  and  orange  foliage.  From  its  general  appearance  It  might  easily  be 
mistaken  for  its  eastern  relative,  Cornus  florUIa  L.,  from  which,  however,  it  dif- 
fers widely  in  details.  The  western  dogwood  Is  a  smooth-looking  tree  ordinarily 
from  20  to  30  feet  high,  and  from  G  to  8  Inches  through,  but  not  uncommonly 
from  30  to  50  feet  high,  with  a  fairly  straight  trunk  from  10  to  20  inches  in 
diameter.  Much  of  the  thin,  dull,  ashy  brown  or  reddish  bark  Is  smooth ; 
only  the  bark  of  large  old  trunks  is  broken  into  very  small,  thin  scales.  Crown 
branches  are  short.  Young  trees  In  the  open  have  rather  short  trunks  and 
long,  narrow  crowns,  which  in  older  trees  become  rounded,  while  in  close 
stands  the  crowns  are  short  and  narrow,  and  the  trunksi  long  and  clean.  Twigs 
of  a  season's  growth,  minutely  hairy  when  young,  are  mostly  smooth  and  dull 
red-purple,  often  with  greenish  areas ;  the  small,  pointed,  leaf-buds  are  clasped 
by  two  opposite,  long-iwlnted,  narrow  scales  (flg.  198).  Mature  leaves  (fig. 
198)  are  thin,  with  minute,  very  close  hairs  on  their  top  sides,  and  beneath 
lighter  with  fine,  soft  hairs,  as  also  have  the  leaf  stems.  Leaves  are  from  3* 
to  5  inches  long ;  midveins  and  their  side  branches  conspicuously  impressed  on 
the  upi)er  sides  of  the  leaves.  The  button-like  clusters  of  very  small,  greenish- 
^^  yellow  flowers,  which  bloom  in  early  spring,  are  surrounded  by  from  4  to  G 
■^'^  showy  white  or,  sometimes,  faintly  pinkish  scales  (flg.  197),  which  are  r)opu- 
^*  larly  taken  to  be  parts  of  a  real  flower.  They  are,  however,  flower-bud  scales 
^^*  which,  with  the  flower  cluster,  are  partly  formed  during  the  previous  summer, 
and  are  situated  just  beneath  ^  the  Immature  flower  cluster ;  they  remain  In 
?u'^     this  undeveloped  state  until  the  following  spring,  when  they  grow  with  the 

\t(^ 

^         a  Sliowy  like  one  of  tlie  Innor  parts  of  a  flower  which,  In  ordinary  bloRfioms,  are  colored 
^     as  In  the  rose. 

*In  the  eastern  "flowering  dogwood"  (C  florida  L.)  these  scales  completely  cover  the 
^^  cluster  of  immature  flowers.  When  full  grown,  scales  of  this  species  dlflfer  greatly  from 
0!f    those  of  western  dogwood  In  being  deeply  indented  at  their  ends  (somewhat  heart-shaped). 
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flowers,  becoming  large  ami  showy  when  the  latter  oiieiL  Autumnal  flowers 
are  not  uncommon.  From  25  to  40  shiny  red  berries  are  matured  in  a  dec^* 
cluster  (fig.  198)  at  the  ends  of  the  twigs;  the  thin,  dryish  pulp  of  the  berrr 
contains  one  hard-shelled,  1  or  2  seeded  stone.  Wood,  very  i>ale  reddish-bn>iiTL 
with  thick  sapwood;   moderately  heavy,  dense,  and  very  hard,    fine-grained. 


Fi(i.   197. — CornuH  nutalHi. 


checking  badly  (if  seasoned  rapidly  in  the  open  air).  Considerably  lighter  and 
less  dense  than  wood  of  the  eastern  dogwood;  suitable  for  turnery  and  small 
cabinet  work,  but  little  used  at  present,  and  not  likely  to  be  of  much  economic 
importance. 
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Longevity. — Records  of  the  age  attained  bj'  the  largest  trees  are  not  avaihible. 
Trees  from  6  to  12  inches  through  are  from  45  to  90  years  old.  The  largest 
trunlis  are  probably  from  125  to  150  years  old. 


Fig.  198. — Cornua  nuttallii. 


RANGE. 


From  southern  coast  of  British  Columbia  (Lower  Fraser  River  and  Vancouver  Island) 
through  Washington,  Oregon,  and  California  (coast  ranges  to  San  Jacinto  Mountains 
and  western  slopes  of  Sierra  Nevada  Mountains). 


OCCURRENCE. 


Low  bottoms,  lower  gentle  mountain  slopes,  valleys,  coves,  ravines,  borders,  and  well- 
drained  bottoms  of  mountain  streams,  in  rich,  fresh,  loamy,  gravelly,  or  roclcy  soils; 
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largest  in  fresh,  porous  soils.  Mixed,  singly  or  in  small  groups,  under  I>oaglas  fir«  red- 
wood, and  western  hemlock,  with  broadlcaf  and  vine  maple,  Nuttall  willow,  red  and 
white  alders ;  sometimes  under  western  yellow  pine  and  sugar  pine.  Larsrest  in  beary 
Douglas  flr  forests  of  I'uget  Sound  country. 

Climatic  Conditioxs. — Similar  to  those  of  Douglas  fir. 

Tolerance. — Very  tolerant  of  dense  shade. 

Reproduction. — Abundant  annual  seeder.  Seed  of  medium  high  rate  of  f^rminatioo 
(but  tardy)  and  of  persistent  vitality;  requires  constantly  moist  seed  bed  for  good 
germination.  Seedlings  scattered ;  most  abundant  in  deep  shade  or  on  moist  stream 
borders. 

Famiily  GAKBYACEJE. 

A  small  aud  little-known  group  of  trees  and  shrubs  represented  in  our  Pacific 
country,  adjacent  southern  territory,  and  iu  the  West  Indies,  by  one  genus^ 
Garrya,  which  conunemo rates  the  name  of  (Jarry,  who  facilitated  the  early 
northwestern  explorations  of  David  Douglas,  discoverer  of  the  type  siieciesL 
The  general  aspect  of  these  i)lants  suggests  close  relationship  to  tlie  eomels 
(Cornacete),  in  which  Garrya  is  usually  placed;  biit  the  very  different  character 
of  the  flowers  and  fruit  is  good  reason  for  separating  Garrya  from  that  family. 

GAKRTA. 

About  a  dozen  species  (chiefly  shrubs)  comprise  this  group.  Two  of  them 
occur  in  the  Pacific  region,  and  one  of  them  sometimes  beix)mes  a  tree  Im- 
portant characters  of  the  group  are  opi)osite  leaves  and  flowers  (of  two  sex««) 
borne  on  separate  individuals  (only  the  female  individuals  producing  seed). 
Other  characters  of  the  genus  are  given  under  the  following  tree  species. 

Quinine  Bush. 
Garrya  elUptka  Douglas. 

I)ISTINGUISHLN(?  CHARACTERISTI(\S. 

Quinine  bush  gets  its  name  from  its  bitter  bark,  leaves,  and,  especially,  fruit 
It  is  known  Jilso  as  "  silk-tassel  bush,"  and  as  **  fringe-tree,"  in  reference  to  the 
tassel-like  clusters  of  flowers  and  fruit. 

Ordinarily  a  low,  evergreen  chaparral  shrub,  but  in  parts  of  its  uortbem 
coastal  range,  sometimes  a  short-trunked  tree  from  20  to  30  feet  high  anil  from 
6  to  20  inches  through.  Little  is  now  known  of  its  trunk  and  crown  form,  tor 
it  Is  only  rather  recently  that  tree  forms  were  first  found.fl  Mature  leaves  (fig. 
199)  are  thick,  leathery,  smooth  above  and  white-woolly  beneath,  the  margins 
particularly  wavy.  Mature  fruit  (fig.  199),  rii)e  in  late  summer  or  early  au- 
tumn, is  berry-like,  with  a  thin  brittle  case  covering  an  acid,  slightly  bitter, 
purplish  pulp,  in  which  there  are  1  or  2  seeds.  Male  clusters  of  flowers  (fig. 
UK))  are  from  3  to  5  inches  long  and  fringe-like.  Wood,  not  used  commercially 
because  of  its  rarity.  It  has  not  been  studied  fully,  but  is  known  to  be  heavy. 
dense,  and  hard. 

As  a  shrub  quinine  bush  assists,  with  manzanita  and  ceanothus  brush,  iu  main- 
taining  a  scanty  but  tenacious  cover  on  dry,  gravelly,  and  rocky  mountain  sloi^es. 
Nothing  is  known  of  its  silvical  characteristics  as  a  tree  In  moist,  rich  soils. 

Longevity. — Age  limits  undetermined. 

"  The  late  A.  .1.  Johnson,  a  tireless  explorer  of  Oregon  forests,  first  brought  this  fact 
to  the  writer's  notice,  and  upon  his  statement  the  sizes  here  given  are  based.  He  re- 
ported finding  especially  large  trees  In  Coos  County,  Oreg.,  In  1889. 
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RANGE. 

Rangk. — Oregon  through  California  south  to  the  Santa  Lucia  Mountains  in  Monterey 
County.     Range  imperfectly  known. 


Fig.   199. — Oarryo  eUtpHra. 

OCCIIRRENCK. 

Mountain  slopes  of  medium  elevation  and  on  foothills;  In  dry,  gravelly  soils  (shrubby), 
or  occasionally  in  sandy  loam  soils   (largest).     Grows  singly  and  In  clumps.     At  higher 
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levels,    sometimes    under    western    yellow    pine    with    manEantta.    ceanothus,     and    otber 
brush ;  silvlcal  habits  elsewhere  imperfectly  known  now. 

Climatic    Conditions. — Similar    to    those    of    redwood    and    yellow    pine.       Tolerance 
(evidently  endures  a  good  deal  of  shade)  and  reproduction  undetermined. 

Family  EBICAG1L2B. 

Ericaceae,  popularly  called  the  "  heath "   family,  contains  a   large    number 
of  sbnibs  and  a  few  small  or  medlum-sis^d,  hard-wooded  trees,  all  widely  dis- 
tributed in  the  warm  and  temi^erate  regions  of  the  world.     Among    its   well- 
known  members  are  the  huckleberries,  blueberries,  and  cranberries ;  the  popular 
trailing  arbutus,  wintergreen,  and  manzanitas;  and  the  azaleas  and  rliododeo- 
drons,  which  are  among  the  most  beautiful  flowering  shrubs  and  small  trees  in 
the  world.     While  many  of  the  shrubs,  wild  and  cultivated,  are  commercially 
important  for  their  fruit  or-  for  ornamental  planting,  but  few  of  the  trees  supply 
wood  of  value,  except  for  minor  purposes.     They  vary  greatly  in  tbeir  reQuire- 
ments  of  soil,  moisture,  and  light,  some  of  them  inhabiting *cool,  shady  forests. 
or  cold,  wet  bogs  from  sea  level  to  high  mountains,  while  others  thrive  in  arid 
soils  of  hot  mountain  slopes.     They  have  simple,  single-bladed  leaves,  ^wbieh 
are  evergreen  or  shed  annually  in  autumn.    The  flowers  are  perfectly  bisexual, 
and  the  fruits  vary  from  juicy  berries  to  dry,  small-seeded  cai>sules,   all   *»f 
which  are  matured  in  one  season. 

The  family  contains  nearly  70  genera,  about  20  of  which  inhabit  the  United 
States.  Eight  or  ten  of  these  are  trees,  represented  in  the  Pacific  region  by 
Arcto8taphylo8  ^  and  Arbutua. 

ABBimrS.     HADBOftAS. 

Arbutus  is  a  small  group  of  evergreen-leafed  shrubs  and  chiefly  small 
trees,  with  peculiarly  thin,  red  bark  on  branches,  large  limbs,  and  smaller 
trunks;  bark  of  large  tree  trunks  thicker,  brown,  and  scaly.  The  leaves,  borne 
singly,  are  thick  and  leathery,  while  the  small,  urn-shaped  flowers  (5-lobed  at 
top)  are  In  rather  large,  oi>en,  branched  clusters,  the  main  stem  thick  and  stiff. 
The  fruit,  berry-like  in  appearance,  dry  and  mealy.  Is  spherical,  one-third  to 
one-half  inch  in  diameter,  bright  red  or  orange-red,  with  a  flnely  warty  surface, 
and  5-celled,  with  several  or  numerous  small  seeds.  The  attractive  loolwing 
"  berries  "  are  eaten  by  birds,  which  assist  In  disseminating  the  seeds. 

Members  of  this  group  have  dense,  rather  heavy,  close-grained,  often  very 
strong,  stifl!  wood,  which  is  apt  to  check  badly  if  dried  rapidly  and  witboat 
special  treatment.  That  of  our  representatives  Is  not  especially  valuable,  except 
for  charcoal  and  minor  domestic  uses. 

Three  of  the  dozen  known  species  occur  In  the  United  States  and  Mexico, 
and  one  of  these  inhabits  only  the  Pacific  region.  Some  of  them  grow  in 
rich,  dry  or  moist  soils  from  sea-level  to  several  thousand  feet  elevation, 
sometimes  forming  a  considerable  part  of  the  shady  cover  along  mountain 
streams  and  in  coves,  while  others  grow  on  poor  slopes  of  low  hills  and  high 
mountains. 

a  This  group  contains  the  chiefly  shrubby,  well-known  manzanitas  so  frequent  on  dry 
slopes  in  the  raciflc  region.  At  least  3  or  4  (particularly  A.  manzanita  Parry.  A. 
glauca  Lindley,  and  A.  vUtcida  Parry)  of  the  linown  species  occasionally  become  veritable 
trees  or  tree-like,  and  eventually  should  be  included  among  the  Pacific  trees.  In  the 
writer's  opinion,  however,  the  whole  group  requires  much  more  careful  study  than  has 
yet  been  given  to  it  in  the  field  before  this  can  be  done  proi)erly.  For  the  present, 
therefore,  consideration  of  Arctosiaphyloa  is  omitted  from  this  work. 
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MadrofLa. 
Arhutus  menzienii  Pursh. 

DISTINGUISHING  CHARACTERISTICS. 

Madrofia  is  often  a  stately  tree  from  GO  to  80  feet  high,  with  a  straight, 
clean  trunlc  from  2  to  3  feet  in  diameter;  sometimes,  but  rather  rarely,  con- 
siderably taller  and  thicker.  Very  frequently  low  and  shrubby,  or  from  2.">  to 
40  feet  high,  with  a  crooked  or  leaning  trunk  from  8  to  15  inches  through.  Its 
riKl-brown  trunks,  red  branches,  and  shiny,  evergreen  foliage  distinguish  it  :it 
once  from  all  other  trees  or  shrubs  in  its  range.  The  crown  form  varies  from 
a  narrow,  dense,  columnar  one  in  j'ounger  trees  to  a  broad  rounded  one  in 
old  trees.  The  thin,  reddish-brown  bark  of  old  trunks  is  loosely  scaly,  mainly 
only  on  the  lower  trunk ;  that  of  the  upper  stem,  limbs,  and  twigs,  and  of 
young  trunks,  very  thin,  smooth  and  red,  peeling  off  in  thin,  irregular, 
flakes,  nmch  as  in  the  sycamores.  The  showy,  large  clusters  of  flowers  resemble 
lilies  of  the  valley.  Mature  leaves  (fig.  200)  are  thick,  leathery,  smooth  through- 
out, shiny  on  their  upper  sides,  whitish  beneath,  and  2i  to  5  inches  long.  The 
brilliant  orange-red,  berry-like  fniit  (fig.  2(X)),  ripe  late  in  fall,  and  often  Iwrne 
in  great  abundance,  makes  the  trees  most  beautiful  in  autumn.  Wood,  pale- 
reddish  brown,  with  a  thin  whitish  sapwoo<l;  rather  heavy,  dense,  fine-grained, 
hard  (when  dry),  but  cuts  like  soft  wood  when  green,  and  is  usually  quite 
brittle.  Suitable  for  cabinet  work  and  an  excellent  charcoal  wood.  At  present 
not  important  for  commercial  puri)oses,  but,  with  a  better  knowle<lge  of  how  to 
season  it,  the  wood  should  be  of  more  economic  value  in  a  region  so  lacking  in 
hard  woods. 

Ix)NGEViTY. — The  age  attained  l)y  very  large  trees  is  unknown.  Gives  evidence 
of  being  long-lived.  Cirows  very  slowly,  esi)eclally  in  diameter,  but  with  little 
loss  of  vigor.  Trees  12  to  16  inches  through  are  (K)  to  85  years  old.  Further 
study  of  age  limits  is  desirable. 

RANGE. 

Coast  region  of  southern  British  Columbia  and  Washington  to  southern  California ; 
reported  also  In  northern  Lower  California.     Range  still  imperfectly  known. 

British  Colombia. — East  coast  of  Vancouver  Island,  and  sparsely  northward  to 
Seymour  Narrows,  and  around  south  end  nearly  to  Port  San  Juan.  Adjacent  islands 
and  Immediate  mainland  coast.  Noted  on  Vancouver  Island  at  Victoria,  near  Nanoose 
Bay  and  at  Departure  Bay ;  not  in  Port  Renfrew  region. 

Wasiiin<;ton. — Frequent  in  coast  region,  especially  on  Puget  Sound.  Noted  in  volley 
of  Elwha  River ;  shores  of  Hood  Canal  in  vicinity  of  ITnion  City ;  Mat  Mats  Bay ; 
vicinity  of  Seattle. 

Okkoon. — Common  along  coast,  up  rivers,  and  inland  on  southern  coast  ranges  and 
slopes  of  Sislciyous  eastward  to  head  of  Bear  River  (T.  40  S.,  R.  2  E.)  ;  also  northward 
on  west  slopes  of  Cascades  to  Umpqua-Rogue  River  Divide  (T.  33  S.,  R.  1  W.  and  1  to  3 
E.),  and  reported  farther  north  on  Lost  Creek  (T.  22  S.,  R.  1  E.).  Locally  noted  at 
Astoria  and  Gold  Beach. 

California. — Northern  cross  ranges  and  coast  ranges  southward  to  San  Gabriel  Moun- 
tains;  also  southward  In  Sierras  to  head  of  Tuolumne  River  (lat.  37*  45')  ;  generally 
from  sea  level  to  about  3.000  feet;  elevation.  Northern  cross  ranges  eastward  to  yellow 
pine  belt  in  Shasta  National  Forest ;  southern  slope  of  Slsklyous  eastward  at  least  to 
railroad  crossing.  Klamath  National  Forest,  in  Sislciyou  County;  noted  on  west  slope 
only  of  Marble  Mountain  up  to  4,000  feet  and  westward  into  basin  of  Russian  Creek,  valley 
of  North  Fork  Salmon.  River,  to  Sawyers  Bar,  Forks  of  Salmon  River,  and  up  east  slopo 
of  Salmon  Summit  to  4,700  feet.  Noted  In  Humboldt  County  on  west  slope  of  Trinity 
Summit  above  Hoopa  Valley  at  elevations  below  4,000  feet,  and  westward  Into  Hoopa 
Valley,  Supply  Creek  Canyon,  Miners  Creek  Canyon,  Redwood  Creek,  Korbel,  and  Blue 
Lake;  farther  south  in  Little  Van  Dusen  Canyon  and  westward  to  Bridgevllle  and 
Hydesville;  also  In  McNutts  Gulch  (south  of  Domingo  Hill)  on  road  from  Capetown  to 
Petrolia,    and   south    of   I'etrolia   on    Upper    Mattoie   to   Brlceland ;  lower    slopes    Kin;; 
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Mountain  and  southward  Into  Mendocino  County.  Trinity  National  Forest,  generally 
distributed  from  valley  bottoms,  at  1,500  to  over  3,000  feet,  eastward  to  a  canyon  near 
Lewlston,  and  extending  up  Canyon  Creek  to  first  falls ;  locally  noted  In  vieinltj  of 
Wlldwood,  Hayfork  Mountains,  Post  Creeks,  South  Fork  of  Trinity  River,  Mad  River, 
Hayfork    (Post-Office),  on   Post  creeks  to   South   Fork.     Mendocino   County:  Coast    from 


Fkj.  200. — Arhuiua   menziesii:  a,   berries. 


Kenny  southward  to  Westport,  eastward  to  Cahto  and  Lnytonville ;  road  from  latter  to 
Hound  Valley  ;  lietween  Eel  River  and  I^oonkinny.  divide  between  Eel  River  and  Round 
Valley,  Round  Valley  hills  north  of  Indian  Agency  and  gulches ;  canyon  on  west  slope 
Mount  Sanhedrin,  Tomkl  gulch,  I'pper  Kedwood  Canyon  :  hills  east  of  Redwood   Valley, 
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and  on  Russian  River  at  north  end  of  UlEiah  Valley  to  and  beyond  Willets ;  rare  near 
sea,  growing  5  or  6  miles  back ;  noted  between  Gaalala  and  Fort  Bragg,  Upper  Big  River, 
and  divide  between  Uklah  and  bead  of  Big  River.  Sonoma  County:  Near  coast  on  road 
to  Plantation  House;  Austin  Creek  Canyon  (south  of  Cazadero)  ;  Lower  Russian  River 
from  Duncan  Mills  nearly  to  mouth,  and  eastward  to  Guerneville  and  Forestville;  Dutch 
Bill  gulch.  Camp  Meeker,  Occldentalis  to  south  edge  of  redwood  forest,  near  Freestone; 
east  of  Occldentalis  to  Green  Valley ;  between  Meeker  and  Sebastopol ;  Middle  Russian 
River  (southward  from  Mendocino  County).  Southeastern  Sonoma  County:  Sonoma 
Creek  northward  in  Sonoma  Valley ;  Glen  Ellen,  Beltane,  Sonoma  Mountains  and  those 
between  Sonoma  and  Napa  Valley ;  canyon  between  Knights  and  Alexander  valleys ; 
extreme  northeastern  Sonoma  County ;  Big  Sulphur  Creek  at  Geysers,  and  up  canyon 
to  Socrates  Basin  and  over  divide  Into  Lake  County.  Here  about  Russian  River,  east  of 
Healdsburg,  and  north  of  Cloverdale.  Marin  County:  Mount  Tamalpais,  common ;  Kent- 
field  and  westward ;  San  Geronimo  and  Lagunitas  valleys,  Paper  Mill  Creek ;  hills  west 
of  San  Rafael ;  Mill  valley  to  Sausallto ;  south  end  of  Tomales  Bay,  and  on  Inverness 
Ridge  on  west  side  of  bay.  Stony  Creek  National  Forest,  only  on  Eel  River  drainage  of 
western  border.  Lake  County:  From  Mount  St.  Helena  eastward  to  within  2  miles  of 
Middletown,  and  from  west  of  Middletown  westward  up  Cobb  Mountain  and  into  Sonoma 
County.  Napa  County:  Southward  in  Napa  Valley,  on  west  side,  to  and  beyond  Oak- 
ville ;  upper  Napa  Valley  to  and  beyond  Callstoga ;  east  of  St.  Helena,  and  on  south 
side  of  Mount  St.  Helena  up  to  Toll  House ;  on  west  side  of  ridge  south  from  Mount  St. 
Helena  on  east  side  of  Napa  Valley.  Solano  County:  Few  Isolated  trees  in  Jameson 
Canyon  from  Green  Valley  westward,  and  perhaps  elsewhere.  Alameda  County:  Canyon 
about  Mission  I*eak  southeast  of  old  San  Jose  Mission.  Santa  Clara  County:  IHIls 
bordering  Coyote  Creek  near  Gllroy  Hot  Springs ;  Mount  Hamilton  range.  San  Mateo 
and  Santa  Cruz  counties:  Common  on  both  sides  of  Santa  Cruz  range;  noted  from  Boul- 
der County  to  Big  Basin  and  on  road  from  Los  Gatos  westward,  west  of  Stanford  de- 
scending to  east  base  of  range  and  common  about  Portola :  following  Santa  Cruz  Moun- 
tains southward  from  sea  level  to  summits  occurs  in  hills  east  of  Monterey  Bay  nearly 
to  Watsonville.  Monterey  County:  Not  detected  about  Monterey  nor  on  Monterey  Pe- 
ninsula, except  a  few  trees  In  canyons  on  Point  PIflos  at  400  to  500  feet.  Common  on 
coastal  summits  of  Santa  Lucia  Mountains,  at  800  to  4,2r»0  feet,  in  watersheds  of  Sur, 
Carmelo,  Arroyo  Seco,  San  Antonio,  and  Naclmiento  rivers ;  noted  at  north  base  of 
Santa  Lucia  Peak  In  gulch  leading  to  head  of  Milpltas  Valley,  and  west  of  Santa  Lucia 
Peak  in  canyon  of  Arroyo  Seco.  San  Benito  County:  Locally  noted  on  north  side  of 
Fremont  I'eak  only  a  few  hundred  feet  below  summit ;  also  lower  down  on  east  slopes 
of  San  Juan  Canyon  and  in  other  gulches  about  north  base  of  mountain  ;  In  a  gulch  on 
west  side  of  San  Juan  Valley  2  miles  north  of  San  Juan.  San  Luis  Obispo  Mountains, 
in  Salinas,  Santa  Margarita,  and  San  Luis  river  basins ;  noted  at  San  Luis  Obispo  at 
2,000  feet.  Southern  cross  ranges  eastward  to  San  Gabriel  Mountains;  north  slope  of 
Santa  Ynez  Range,  at  1,000  to  3,500  feet,  with  best  growth  at  Refugio  Pass,  and  at 
head  of  Rattlesnake  Creek  (Cold  Spring  trail),  at  2,500  feet;  in  Snn  Rafael  Range, 
only  on  west  slopes  of  Big  Pine  Mountains  and  on  Mount  Medulce,  In  cool  canyons  at 
3,000  to  4,000  feet ;  Santa  Monica  Mountains,  a  few  shrubby  plants  In  Los  Tufias  Can- 
yon;  San  Gabriel  Range,  small  group  on  Mount  Wilson  and  In  narrow- belt  on  the  Sturte- 
vant  Trails,  at  about  3,000  feet.  Reported  also  from  San  Bernardino  Mountains.  Sierra 
foothills,  abundant  but  usually  distributed  in  patches  and  small  areas.  Rare  In  Shasta 
County ;  occurs  sparingly  along  McCloud  River  for  alx)ut  15  miles  north  of  fish  hatchery 
at  Balrd,  and  near  Wlnthrop  on  Squaw  Creek.  General  In  foothills  of  Lassen  Peak  and 
Plumas  National  forests  up  to  about  2,500  feet.  Butte  County:  On  the  road  from  Oro- 
ville  to  Quincy  from  a  gulch  about  4  miles  north  of  BIdwell  Bar,  at  an  altitude  of 
about  1,200  feet,  northeastward  to  "  Junction  House  "  (deserted  station — altitude,  3,500 
feet)  about  3  miles  south  of  Merrlmac  Stage  station,  thence  into  Little  North  Fork 
Canyon.  Yuba  County:  Yuba  Pass  road,  abundant  in  canyon  of  North  Fork  Yuba  River 
on  east  side  of  Oregon  Hills,  thence  to  and  beyond  Camptonvllle,  above  which  it  enters 
west  end  of  Sierra  County.  Nevada  County:  Common  near  Grass  Valley,  particularly  on 
north  slope  of  ridge  about  li  miles  east  of  Grass  Valley.  Tahoe  National  Forest,  in 
lateral  canyons  of  North  Fork  of  Feather  River  and  between  Camptonvllle  and  Middle 
Fork  of  Yuba  River,  at  2,300  to  3,200  feet.  Placer  County:  Common  on  road  from 
Colfax  south  to  Forest  Illli ;  also  on  south  side  of  North  Fork  American  River  Canyon 
between  Colfax  and  Iowa  Hill,  and  for  several  miles  east  of  Iowa  Hill.  Stanislaus 
National  Forest,  rather  abundant  at  a  few  points  In  middle  timber  l)elt  at  about  2,500 
to  4,000  feet,  but  especially  so  and  of  large  size  on  headwaters  of  Sutter,  Pioneer,  Mill, 
and  Jesus  Maria  creeks ;  smaller  and  less  frequent  on  Empire  Creek,  between  Garden 
Valley  and  Georgetown,  and  on  Otter  Creek  (tributary  Middle  Fork  American  River)  ; 
extensive  area  in  southern  part  of  Amador  County  beginning  about  3  miles  east  of  Pine 
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Groye,  and  extending  eastward  to  Pioneer,  and  for  about  3  miles  along  summit  of  ridge 
on  north  side  of  Mokelumne  River  Canyon  (above  Defender)  at  2.700  to  3,000  feM. 
Sierra  National  Forest,  one  grove  of  large  trees  on  north  slope  of  Pilot  Ridge  on  I*ack 
ards  Camp  Stream  (tributary  South  Fork  Tuolumne  River,  lat.  37"  45'),  southern  llmi: 
now  known  in  Sierras. 

OGCUBBENCE. 

Foothill  and  low  mountain  slopes  of  every  aspect,  borders  of  streams,  cool  canyoDs 
and  valleys;  in  well-drained,  moist,  rich,  rocky,  or  loamy  soils  (here  largest)  to  drx. 
loamy,  or  poor  gravelly  soils  (here  small  or  shrubby)'.  Best  growth  near  s/rh  undtr 
influence  of  fogs.  Forms  small  pure  stands,  but  more  commonly  an  undergrowth  «it!i 
redwood,  tanbark  oak,  Douglas  fir,  (California  laurel,  goldenleaf  chinquapin,  broadleaf  and 
vine  maples,  California  live  oak ;  frequent  in  open  stands  of  western  yellow  pine  and 
Kellogg  oak,  and  less  often  with  gray  pine. 

Climatic  Conditions. — Similar  to  those  of  yellow  i)ine  and  Douglas  fir. 

Tolerance. — Appears  very  tolerant  of  sliade  throughout  life.  Endures  dense  shade, 
but  requires  at  least  partial  top  light  for  liest  growth ;  dense  side  shade  cleans  lon^c 
slender  trunks. 

Repboduction. — Abundant  seeder.  Exact  seeding  habits  undetermined,  especially  in 
the  open.  Seed  has  moderately  high  rate  of  germination,  and  persistent  vitality.  <;erml 
nation  best  and  most  abundant  In  moist  soil  when  seed  is  well  covered;  other^irise  (as  In 
drier  places)  tardy  and  seedlings  scarce. 


Family  OLEACRiE. 

Popularly  known  as  tlie  olive  family,  an  important  group  of  forest  trees  and 
shrubs,  widely  rei)re8ented  in  warm  and  temi)erate  countries,  particularlj-  those 
of  the  nortliern  half  of  the  world.  It  includes  the  world-famous  olive-tree,  cul- 
tivated centuries  ago  In  Syria  and  Palestine,  later  in  the  Mediterranean  ci>un- 
try,  and  now,  In  addition,  in  our  southwest  and  in  California;  it  inelwles  alw 
the  ashes — very  valuable  timber  and  ornamental  trees — and  sucli  jjoimlar  shralR* 
as  the  lilacs,  the  gorgeous  yellow-flowered  Forsythias,  s^veet  jessamines,  and 
the  privets,  tlie  latter  much  iilanted  for  liedges.  All  are  similar  In  having  their 
leaves  arranged  in  jiairs  (one  opi)ositc  another).  Flowei's  of  some  are  all  in*r- 
fectly  bisexual,  those  of  otliers  are  eitlier  male  or  female,  each  kind  borne  on 
different  trees ;  those  of  yet  others  are  botli  bisexual  and  unisexual  on  the  s^iiue 
tree. 

Some  20  different  genera  are  known  in  the  world,  5  of  which  are  represented 
in  the  I'nited  States.  Three  groui)s  of  tliese  contain  tree  si)ecles.  One  genus, 
Fraxinus,  has  si)ecies  distril)uted  from  the  Atlantic  to  the  Pacific  ref^ion, 
whereas  the  other  groui^s  belong  entirely  to  our  eastern  forests. 

FRAXINTTS.     ASHES. 

All  the  ashes  except  one  are  trees,  and  without  exception  all  are  known  as 
ashes.  Some  are  very  large  trees,  connnercially  valuable  for  their  tiuil>er. 
which  is  straight-grained,  hard,  and  elastic.  They  grow  naturally  In  a  variety 
of  soils,  from  wet,  boggy  swamps  to  the  driest  and  i)oorest  uplands,  but  most 
of  them  thrive  best  in  moist,  rich  soil.*^.  A  few  form  a  large  part  of  the  forest 
in  which  they  grow,  while  others  constitute  considerable,  but  only  scattereti, 
elements  In  It.  Still  others  are  unimportant  stragglers,  often  confined  to  nar- 
row rocky  banks  of  stream  courses. 

With  few  exceptions,  they  have  straight,  evenly  taix^red  trunks,  and  grayish, 
regularly  and  rather  finely  ridged  bark.     Their  leaves,  arranged  in  i>airs,  are  all 
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of  one  type,  a  principal  leaf  stem  with  few  or  many  pairs  of  (leaf -like)  leaflets 
arranged  on  two  opposite  sides  and  a  single  leaflet  at  the  end,  so  that  the  total 
number  is  always  odd.  The  twigs  and  branches,  also,  have  a  characteristic 
arrangement  In  opposite  pairs  at  every  Joint.  Flowers  appear  in  early  spring, 
usually  before  the  leaves.  They  are  usually  small  or  minute  and  inconspicuous, 
though  densely  clustered  and  are  either-  perfectly  bisexual  or  of  separate  sexes. 
When  of  separate  sexes  the  sexes  are  borne  on  separate  trees.  Occasionally 
some  bisexual  flowers  and  some  of  one  sex  only  are  borne  on  the  same  tree. 

Fruits  or  "seeds,"  borne  in  branched  clusters,  have  a  general  similarity  in 
form  in  all  the  ashes  and  are  always  produced  in  one  season,  ripening  in  early 
autumn,  but  often  remaining  on  the  trees  for  several  weeks  afterward.  The 
"seed"  has  a  thin  wing  at  one  end  which  adds  greatly  to  its  buoyancy  and 
enables  the  wind  to  waft  it  to  considerable  distances  from  the  mother  tree. 
Seeds  are  also  disseminated  to  some  extent  by  streams  and  flood  waters.  At 
least  a  small  proportion  of  the  crop  is  eaten  by  mice  and  other  small  rodents. 
Falling  to  the  ground  in  autumn  or  winter  they  germinate,  if  at  all,  the  follow- 
ing spring,  very  rarely  retaining  their  vitality  for  a  longer  time. 

Nearly  40  species  are  known,  16  of  which  occur  in  the  United  States,  and  all 
are  trees  except  one,  a  shrub.  Three  arborescent  and  one  shrubby  species 
inhabit  the  Pacific  region.  One  tree  is  confined  to  that  region,  while  the  other 
two  barely  extend  into  it  from  their  principal,  more  eastern  range.  The  largest 
and  best  timber  ashes  belong  to  the  eastern  United  States. 


Leatherleaf  Ash. 
Fraxinus  coriacea  Watson. 

DISTINGUISHING   CHARACTERISTICS. 

I^eatherleaf  ash  has  no  field  name.  The  one  suggested  here  is  derived  from 
the  character  of  its  leaves,  to  which  the  technical  name  refers. 

It  was  distinguished  about  thirty  years  ago  under  its  present  name,  but  until 
recently  it  has  been  confused  with  F.  velutina,  the  range  and  habits  of  which  are 
much  the  same.  Still  imperfectly  known,  especially  as  regards  range  and  sllvical 
characteristics.  Similar  in  size  and  general  appearance  to  F.  velntina  (but  occa- 
sionally of  large  diameter).  It  differs  in  having  thicker,  leathery,  longer- 
stemmed,  broader  leaflets,  5  in  number,  which  are  2^  to  3  inches  long  and  li  to  2 
inches  broad  (flg.  201),  deep  green  and  smooth  above,  lighter  beneath,  with 
minute  soft  hairs  (sometimes  smooth).  Occasional  leaves  have  3  leaflets,  or  are 
simple  and  single  bladed.  Margins  of  the  leaflets  rather  coarsely  toothed,  the 
teeth  far  apart.  Twigs  of  a  season's  growth  are  covered  with  fine,  soft  down. 
The  flowers  are  as  in  F.  velutina,  but  they  appear  a  few  weeks  earlier,  and  usu- 
ally before  the  leaves  come  out,  but  sometimes  with  them.  Clusters  of  mature 
fruit  (flg.  201)  are  narrow,  2i  to  3  Inches  long,  and  the  seeds  few.  Wood,  not 
yet  studied.  The  tree  is  of  too  rare  occurrence  in  the  Pacific  region  to  be  of 
economic  importance  there. 

IjONgevity. — Not  fully  determined.  Record  of  one  tree  11^  inches  in  diameter 
shows  an  age  of  48  years. 


Desert    regions    of   southern    Utah,    northern    Arizona,    southern    Nevada,    and    south- 
eastern California. 
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OCCUBBENCE. 


On  borders  of  desert  streams  and  sinks ;  in  gravelly  or  loamy  soils.  Forms  open  i 
and  patches  of  pure  growth,  or  occasionally  interspersed  with  desert  willow  and  c&t^m 
wood. 


Climatic  Conditions. — Endures  climatic  conditions  marked  by  high  summer  tempert* 
ture,  rapid  evaporation,  small  rainfall,  dry  atmosphere,  and  mild  winters.  Notbing  is 
known  now  of  sllylcal  characteristics  and  reproduction. 
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Oregon  Ash. 

Fraxinus  oregona  Nuttall. 

DISTINGUISHING   CHARACTERISTICS. 

Oregon,  ash,  the  only  timber  ash  of  the  Pacific  region ;  is  recognized  every- 
where in  its  commercial  range  as  one  of  the  most  useful  hardwoods.  Lumber- 
men call  it  "  Oregon  ash,"  but  it  is  often  known  simply  as  "  ash." 

Forest-grown  trees  have  long,   clean   trunks  and  narrow,   short  crowns  of 
small  branches,  and  are  from  60  to  75  feet  high  and  from  16  to  30  inches  in 
diameter;  sometimes  larger.    Trees  on  the  open  borders  of  streams  have  short 
trunks  and  very  wide,  round-topped  crowns  with  large  limbs.     In  drier  parts 
of  its  range  it  is  often  a  crooked  tree  under  25  feet  in  height  and  only  from 
6  to  8  inches  through.    The  trunk  bark,  rather  thick  and  soft  on  the  surface, 
is  deeply  and  regularly  furrowed,  the  wide  ridges  connected  by  thinner  side 
ones,  and  dull  gray  to  grayish  brown.    Twigs  of  a  season's  growth  are  usually 
covered  with  whitish — sometimes  brownish — dense,  soft,  fine  woMy  hairs,  but 
occasionally  are  only  very  minutely  hairy  or  even  smooth,  with  a'^Whltish  bloom. 
Mature  leaves  (fig.  202),  about  6  to  12  inches  long,  with  from  5  to  7  thick, 
yellow-green  leaflets,  which  are  about  3  to  6  inches  long  by  about  seven-eighths 
inch  to  li  inches  wide  and  more  or  less  woolly  or  downy  beneath,  as  are  the 
grooved  leaf  stems  (fig.  202).    Male  and  female  flowers,  each  borne  on  separate 
trees,  appear  as  the  leaves  begin  to  come  out;  only  the  female  trees  bear 
"  seed"  (fig.  202),  which  matures  in  early  autumn  in  large,  full  clusters.    Seeds 
vary  from  about  IJ  to  occasionally  2  inches  in  length,  and  the  wings  from  one- 
fourth  to  one-third  inch  wide.    Wood,  dull  yellowish  brown  with  whitish  sap- 
wood.     The  wood  of  forest-grown  trees  is  moderately  fine-grained  and  rather 
brittle,  but  that  of  open-grown  trees  is  coarse-grained  and  elastic — particularly 
the  sapwood  of  young  trees.    Of  slightly  lighter  weight  than  the  eastern  timber 
ashes,  but  in  general  appearance  and  quality  it  compares  favorably  with  them, 
and  is  suitable  for  the  same  commercial  uses  for  which  those  timbers  are 
employed. 

Longevity. — Age  limits  of  very  large  trees  have  not  Ijeen  determined.  Trees 
from  16  to  25  inches  in  diameter  (grown  in  the  forest)  are  from  95  to  155  years 
old.  The  largest  trees  appear  to  grow  much  more  slowly  after  the  first  century 
and  probably  attain  180  to  250  years  before  becoming  decrepit. 

RANGE. 

From  Puget  Sound  (shores)  southward  through  Washington,  Oregon,  and  California 
(coast  region  to  San  Francisco  Bay ;  on  foothills  of  Sierra  Nevada  Mountains  to  moun- 
tains of  San  Bernardino  and  San  Diego  counties).  Also  reported  from  the  southern  part 
of  British  Columbian  coast. 

Washington. — Western  part  west  of  Cascades,  but  not  on  Olympic  Mountains,  from 
sea  level  to  2,000  or  8,000  feet.  Columbia  River,  not  above  The  Dalles.  Noted  at  White 
Salmon  on  Columbia  River  in  Klickitat  County,  Seattle,  Satsop,  Mount  Ralner  National 
Forest  up  to  2,500  feet,  especially  in  the  "  Big  Bottom  *'  of  Cowlitz  Valley. 

OuBGON. — Western  part  west  of  Cascades,  in  valleys.  Noted  on  Willamette  River  bot- 
toms near  Portland,  on  Columbia  River  flats  above  dunes  between  McClures  and  The 
Dalles  (Wasco  County),  in  Cascade  (North)  National  Forest,  in  Bear  Creek,  and  other 
valleys  of  Siskiyou  National  Forest  at  about  2,000  feet. 

California. — Noted  in  Klamath,  Mount  Shasta,  Lassen  Peak,  Plumas,  and  Stanislaus 
National  Forests  up  to  about  2,000  feet ;  In  Sacramento  River  canyon  Just  west  of  Mount 
Shasta  and  at  Middle  Creek  Just  north  of  Redding,  In  Shasta  County ;  in  northern  coast 
ranges  west  of  Sacramento  River,  near  Lewlston,  Trinity  County,  and  elsewhere;  in 
Stony  Creek  National  Forest  on  all  tributaries  of  E^el  River;  at  Cazadero,  In  Sonoma 
County,  and  at  Ross  Valley,  in  Marin  County,  near  coast;  in  Napa  Valley,  Napa  County, 
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and  at  Stockton  in  San  .loaquin  County.  Also  reported  south  of  San  FrancifK.*o  3n  roasr 
ranges  In  San  Mateo  County  and  elsewhere ;  in  Sierras  also  noted  in  Kaweah  River  Tai- 
ley,  and  in  southern  California  coast  ranges  near  Los  Angeles,  in  San  Gabriel  aod  Lytk 
Creelc  Canyons. 

OCCURRENCE. 

In  vicinity  of  streams,  on  alluvial  bottoms  and  flats;  in  rich,  deep,  humous,  sasdy 
soils  or  in  moist,  rocky,  gravelly  ones;  largest  in  richer  sites  (southwestern  Ores^^ci 
and  correspondingly  small  or  stunted  in  poorer  situations.  At  north,  occasionally  ia 
very  small  pure  patches,  but  usuaily  in  rather  close  stands  with  red  alder,  broadieaf 
maple,  California  laurel,  occasional  grand  flr,  and  Pacific  post  oak;  at  south,  with  white 
alder  and  California  sycamore. 

Climatic  Conditions. — In  north,  similar  to  those  of  grand  fir,  and  in  south,  to  those 
of  Fremont  cottonwood. 

ToLBBANCE. — Decidedly  intolerant  of  shade  throughout  life,  except  in  very  early  seedlisj 
stages,  which  endure  only  slight  shade.  Side  shade  quickly  cleans  its  stems  of  lUnbs  and 
in  close  stands  produces  long  trunks  with  small  crowns  In  full  light. 

Reproduction. — Abundant  annual  seeder  in  open  stands  or  when  isolated.  Seed  hai 
medium  high  rate  of  germination  and  persistent  vitality.  Germination  best  and  usoally 
abundant  on  moist  or  rather  wet  humous  soils ;  scanty  In  sandy  and  gravelly  stream  bot- 
toms, owing  to  fact  that  much  of  seed  is  carried  to  unfavorable  places  by  seasonal  flood 
waters.     In  richer  soils  early  height  growth  Is  very  rapid. 

Fraxinus  vrlutina  Torrey. 

DISTINGUISHING    CHARACTERISTICS. 

Fraxinus  vclutina  has  no  field  name,  except  "ash,"  and  has  no  prominmt 
characters  upon  which  to  base  a  good  common  name.  Probably  not  difltio- 
guished  by  laymen  from  other  southwestern  ashes.  Ordinarily  a  rather  slender. 
short-trunked  tree  from  20  to  30  feet  high,  with  a  grayish,  sometimes  faintly 
reddish,  regularly  seamed  and  broadly  ridged  trunk  from  5  to  8  inches  through : 
surface  of  the  bark  is  rather  soft  and  scaly.  The  dense  crowns  of  large  trees  are 
broad,  rounded,  and  symmetrical.  Twigs  of  a  season's  growth  are  usually  red- 
dish brown — sometimes  dull  grayish  and  covered  with  matted,  fine  wooUy  hairs, 
but  often  smooth  and  with  a  whitish  tint,  which  can  be  rubbed  off.  Mature 
leaves  (fig.  203),  about  4  to  6  inches  long,  have  from  3  to  9  thickish,  somewhat 
leathery  leaflets,  which  are  smooth,  deep  yellowish-green  on  their  top  sidesi» 
lighter  and  more  or  less  softly  downy  beneath.  Angles  of  veins  also  hairy. 
Leaflets  are  from  3  to  4,  sometimes  5,  inches  long,  and  one-third  to  seven-eighths 
inch  wide;  partly  entire;  indistinctly  and  distantly  toothed,  mainly  above  the 
middle,  the  points  of  the  teeth  turned  in.  Flowers  appear  with  the  growing 
leaves  and  are  of  two  sexes,  male  and  female,  each  kind  borne  on  different  tree^ 
only  the  female  trees  bearing  seed.  Mature  fruit  (fig.  203)  is  in  thick  clusters 
3i  to  5  inches  long,  the  wings  about  one-fourth  inch  wide  and  as  long  as  the 
body  of  the  seed.  Wood,  pale  brown  and  with  a  very  thick  layer  of  sapwood; 
moderately  heavy,  firm,  fine-grained ;  cuts  and  works  easily,  hut  is  rather  brit- 
tle. Although  usually  finer-grained,  it  resembles  the  white  ash  timber  of  eastern 
markets.  Except  for  the  small  size  of  available  sticks,  the  quality  is  suit- 
able for  many  of  the  same  uses.  The  occurrence  of  the  tree  in  the  Pacific 
region  is  too  rare  to  give  the  wood  economic  importance  there.  In  the  writer's 
opinion  this  is  one  of  the  best  southwestern  ashes  for  experimental  planting  in 
arid  regions. 

Longevity. — Not  fully  determined.    One  tree  15^  inches  in  diameter  showed 
an  age  of  114  years. 

RANGE. 

From  western  Texas  (mouDtains)  through  southern  New  Mexico  and  Arizona  to  south- 
ern Nevada  and  southeastern  California  (Panamlnt  Mountains  and  Owens  Lake). 
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OCCURRENCE. 

In  vicinity  of  streams,  on  lower  sides  and  in  canyon  bottoms  and  gulches,  desert  water- 
lioles  and  lakes,  and  sometimes  on  dry  benches ;  in  ifravelly.  sandy,  and  loamy  boIIb. 
Orows  with  Cottonwood  and  in  small,  pure  groups. 


Fig.  203. — Fraxinua  telutina. 


Climatic  Conditions   (characterized  by  high  summer  temperature)   and  silvical  char- 
acteristics undetermined.     Prolific  seeder. 
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Flowering  Ash. 

Fraxinus  dipctala  Hooker  and  Arnott. 

DISTINGUISHING   CHARACTERISTICS. 

Flowering  ash  is  not  Ivnown  to  reacli  tree  size.     It  flowers  and   fruits  a?  i 
shrub,  with  numerous,  slender  stems  from  G  to  10  feet  high:  cx^casioiially  Fin^fa* 


Fio.  204. — Fraxinus  dipctala:  a,  flowers. 


Stems  are  tree-like  in  form.    It  is  included  here  in  order  to  give  a  full  aocotmt 
of  the  ashes  in  this  region. 
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The  flowers  (usually  bisexual),  appearing  in  spring  with  the  leaves,  differ 
from  those  of  other  Pacific  ashes  in  having  their  parts  white  and  showy,  as  in 
ordinary  plant  blossoms  (fig.  204,  a).  The  conspicuous  part  of  the  flowers  is, 
as  the  technical  name  indicates,  of  two  white  divisions  (petals).  Twigs  of  a 
Heason*s  growth  are  more  or  less  distinctly  4-angled  and  smooth.  Mature  leaves 
are  smooth  throughout,  with  from  5  to  9  (sometimes  3)  thick  leaflets  (fig.  204). 
Mature  fruit  (fig.  204),  variable  in  the  length  of  its  wings,  is  ripened  in  late 
summer. 

Upon  the  occasional  occurrence  of  individuals  with  leaves  of  3  leaflets  is 
based  the  variety  Fraxinus  dipetala  trifoliolata  Torrey,  while  F.  dipetala 
brachyptera  Gray  Is  based  on  exceptionally  short  fruit  (one-half  to  three-fourths- 
inch  long),  the  wing  being  about  one-half  as  long  as  the  body  of  the  seed. 

BANGE. 

Califobnia. — Along  streams  of  the  Inner  coast  ranges  and  foothills  of  the  Sierra 
Nevada. 

OCCURRENCE. 

On  borders  and  In  vicinity  of  foothill  streams  and  in  gulches ;  in  dryish  or  slightly 
moist  rocky  and  gravelly  soils.     In  clumps  and  mingled  with  chaparral. 

Family    BIONONIACZLfi:. 

Bignoniacese  is  a  large  group  popularly  known  as  the  blgnonia  or  trumpet- 
vine  family.  It  contains  such  popular  climbing  shrubs  as  the  trumpet- 
vine  and  the  well-known  catalpas — so  valuable  for  their  quickly  grown,  durable 
wood.  Representatives  of  the  family  are  particularly  numerous  in  the  tropical 
regions  of  the  western  hemisphere.  The  family  comprises  nearly  1(X)  genera,  5 
of  which  occur  in  the  United  States,  while  3  of  these,  Crescentia,  Gatalpa,  and 
ChUopsis,  are  groups  of  trees ;  the  latter  genus  only  is  represented  in  the  Pacific 
region.  The  flowers  are  large  and  showy,  trumpet-like,  or  funnel-shaped,  and 
the  leaves  of  all  (except  Crescentia)  are  alike  in  being  arranged  on  the  twigs  in 
I)airs.  The  fruits  (except  in  Crescentia)  are  long  pods  which  split  in  half  and 
have  very  light,. flat,  often  fringed  seeds,  with  two  delicate  wings. 

CHILOPSIS. 

This  genus  contains  but  one  species,  and  its  characters  are  included  in  the 
following  description  of  its  representative. 

Desert  Willow. 

Chilopsis  linearis  (Cav.)  Sweet. 

DISTINGUISHING   CHARACTERISTICS. 

Desert  willow  is  little  known  except  to  those  who  travel  in  its  arid  range, 
where  it  is  called  "  desert  willow  "  because  of  its  narrow,  willow-like  leaves. 

Ordinarily  from  10  to  20  feet  high,  with  a  narrow  crown  of  slim,  upright 
branches,  and  a  short,  often  crooked  or  leaning  trunk  from  2  to  6  Inches  through ; 
sometimes  larger ;  very  often  shrubby,  with  several  or  many  slender  stems  from 
5  to  6  feet  high.  Bark  of  even  the  smaller  stems  is  regularly  cut  by  seams  into 
a  network  of  deep  yellowish-brown,  shallow,  connected  ridges.  Twigs  of  a  sea- 
son's growth  are  smooth  (sticky  or  densely  woolly  at  flrst),  and  pale  yellowish 
to  reddish  brown.  Mature  leaves  (fig.  205),  which  persist  from  spring  until 
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about  luichvi liter,  are  smooth  (ofteu  sticky  wbeu  young),  usually  about  5  to  « 
inches  lonj?.  tliough  sometimes  nearly  a  foot  long ;  mainly  opposite  on  the  lowe 
parts  of  the  twigs,  but  more  or  less  alternate  or  diagonally   opposite  toward 


Fir,.    2(>r». — Chilopsh    linrnrift:    a,    seed    pod;    ft,    seed. 


the  ends  of  the  slender,  willowy  stems.  The  large,  funnel-shaped,  violet-odored 
flowers  (fig.  '205)  are  white,  faintly  tinged  with  purple,  and  with  bright  yellow- 
pa  tches  in  the  throat.     Mature  fruit  i)ods  ( fig,  205,  a ) ,  ripe  In  early  autumn,  about 
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5  to  10  inches  long.  They  remaiu  ou  the  twigs  more  or  less  during  the  winter, 
gradually  splitting  open  and  lit)erating  their  small,  flat,  fringe-winged  seeds 
(flg.  205,  &),  which  are  light  and  easily  wafted  by  the  wind,  the  principal  agent 
of  dist^emination.  The  pods,  which  contain  a  very  large  number  of  seeds  closely 
reseuibling  catalpa  seeds,  have  a  flat  central  partition  running  their  entire 
length,  and  upon  two  sides  of  which,  as  in  catalpa  pods,  the  seeds  are  borne. 
Wood,  very  much  like  that  of  catalpa  in  color  and  structure,  is  light  and  soft, 
yellowish  brown,  frequently  with  yellow  areas,  and  durable  in  contact  with  the 
ground.  Not  used  for  commercial  purposes,  but  sometimes  locally  used  for 
fence  posts,  for  which  it  is  highly  prized  on  account  of  its  durability  in  the 

ground. 

Longevity. — Not  fully  determined.    Record  of  one  tree  8|  inches  in  diameter 

shows  an  age  of  43  years.    Maturity  is  probably  reached  in  less  than  50  years. 

Old  trees  grow  persistently  for  a  long  time,  but  show  they  have  passed  maturity 

by  their  hollow  old  trunks. 

BANOE. 

Through  gouthwestern  (from  near  Laredo)  and  western  Texas,  southern  New  Mexico, 
Arizona,  southern  Utah  and  Nevada,  and  southern  California  (San  Diego  County)  ; 
northern  Mexico. 

OCCURRENCE. 

Borders  of  desert  and  low  mountain  water  courses,  moist  sinks,  and  water  holes,  in 
rather  dry,  well-drained,  sandy  and  gravelly  soils.     Scattered  and  in  groups. 
Climatic  Conditions. — Similar  to  those  of  mesqultes. 
ToLEBANCB. — Intolerant  of  shade. 
Repboduction  and  seeding  habits  undetermined. 

Family    BUBIACE.ffi. 

RubiaceaB  is  popularly  known  as  the  madder  family,  to  which  belong  the 
world-famous  madder  plants  of  India  and  of  the  Mediterranean  country,  whose 
roots  yield  the  most  permanent  red  dyes  known.  Other  important  representa- 
tives are  the  coffee  and  cinchona  trees  of  South  America,  the  latter  yielding  the 
alkaloid  tonic  drugs  cinchonidia  and  quinine,  so  much  used  in  medicine.  The 
family  comprises  shrubs,  trees,  and  herbs  of  some  350  genera,  natives  mainly 
of  tropical  countries.  Four  genera,  containing  trees  and  shrubs,  are  represented 
in  the  United  States  by  arborescent  species.  One  of  these,  Cephalanthus,  occurs 
from  the  Atlantic  to  the  Pacific. 

CEPHALANTHUS. 

Cephalanthus  forms  a  small  group  of  unimportant  species,  one  of  which  in- 
habits the  Pacific  region,  extending  also  throughout  the  eastern  United  States. 
Characters  of  the  genus  are  given  under  its  one  widely  distributed  species. 

Button  Bush. 

Cephalanthus  occidentalis  Linnaeus. 

DISTINGUISHING   CHARACTERISTICS. 

Perhaps  no  woody  plant  is  more  widely  known  as  a  common  shrub  forming 
thickets  on  the  borders  of  swamps,  ponds,  and  streams  than  button  bush.  It  has 
been  known  since  the  seventeenth  century,  but  not  until  comparatively  recent 
years  has  It  been  found  to  attain  tree  size,  as  in  parts  of  southern  Arkansas, 
eastern  Texas,  and  at  a  few  stations  in  California.  Tree  forms  may  be  discovered 
at  other  points.  In  this  form  it  is  from  20  to  30  feet  high,  with  a  clear,  straight 
trunk  of  10  or  15  feet  in  length,  and  from  6  to  8  inches  in  diameter ;  taller  and 
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thicker  trees  sometimes  occur.  Elsewhere,  so  far  as  now  known,  it  Is  only  a 
shrub  from  3  to  8  feet  high.  Bark  of  the  trees  is  blackish  brown,  with  a  griy- 
ish  overcast,  and  rough  with  deep  furrows  and  wide  broken  ridges. 


Fk;.  20(5. — Cephalanthus  occidentaUs:  a,  flower;  b,  fruit. 


Twigs  and  leaves  have  a  characteristic  arrangement,  3  (or  sometimes  2) 
growing  from  each  joint  of  a  main  stem.  Mature  leaves  (fig.  206,  ft)  are  smootli 
on  their  upper  sides,  lighter  green  and  smooth  or  very  minutely  hairy  beneath, 
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3  to  6  Inches  long  and  three-fourths  inch  to  3  inches  wide.  The  perfectly  bisex- 
ual, minute,  cream-colored,  fragrant  flowers  are  densely  packed  in  spherical, 
long-stemmed  heads  (fig.  206,  a),  which  grow  chiefly  in  threes  from  the  ends 
of  the  branchlets.  Likewise,  the  minute,  long  (inversely  conical),  grooved 
fruits  are  densely  packed  in  spherical,  dark  brown  heads  (fig.  206,  &)  ;  as  the 
fruiting  heads  fall  to  pieces  late  in  autumn  or  winter  each  little  dry,  pod-like 
fruit  splits  upward  from  its  base  into  from  2  to  4  one-seeded  parts.  Wood  of 
tree  forms  has  not  been  studied;  that  of  shrubby  stems  is  light  brown,  with 
reddish  tinge,  hard,  moderately  heavy,  and  fine-grained.  Rare  occurrence  of  tree 
forms  prevents  the  wood  from  being  of  more  than  incidental  use. 

Longevity. — No  records  of  the  age  attained  by  tree  forms  are  available. 

BANGE. 

Lowlands  in  the  water  from  southeastern  Canada,  Florida,  westward  to  eastern 
Nebraska  and  Kansas,  Texas,  New  Mexico,  Arizona,  and  California,  extending  south  to 
Cuba  and  Mexico. 

OCCUBBENCE. 

Borders  of  lowland  streams,  marshes,  and  ponds :  in  moist  and  wet  sandy,  gravelly,  and 
mucky  soils;  sometimes  in  dry  streambeds  within  gray  pine  belt.  Forms  extensive 
pure  thickets,  Interspersed  with  willows  and  other  moisture-loving  plants.  Occasionally 
a  small  tree  in  river  bottoms  (Sacramento  and  San  Joaquin). 

Climatic  Conditions. — Similar  to  those  of  sandbar  willow. 

Tolerance. — Endures  considerable  shade  in  wet  soil,  but  requires  top  light  for  best 
growth. 

Reproduction. — Prolific  seeder;  young  plants  abundant  In  shade  and  open. 

Family    CAPBIFOLIACE^. 

Caprifoliacese  Is  popularly  called  the  honeysuckle  family.  Representatives 
are  especially  abundant  in  the  temperate  parts  of  the  northern  half  of  the 
world;  there  are  a  few  in  the  warmer  regions.  Small  trees  and  shrubs,  those 
occurring  in  the  United  States  being  unimportant.  Well  known  and  principal 
members  of  the  family  are  the  bush  and  climbing  honeysuckles,  snowberries, 
elderberries,  and  the  familiar  snowball.  Of  the  10  known  genera,  2,  Sambucus 
and  Viburnum,  contain  tree  species.  Sambucus  alone  is  represented  in  the 
Pacific  region.  Common  characters  of  the  family  are  their  opposite  leaves  and 
small,  often  juicy,  berry-like  fruits. 

SAMBUCUS.     ELBE&BEE&IES. 

The  elderberries  are  small  unimportant  trees  and  shrubs  represented  by 
about  13  species,  5  of  which  occur  in  the  United  States.  Two  of  the  latter  are 
arborescent  and  inhabit  the  Pacific  region.  They  are  commonly  known  as 
elderberries,  and  are  distinguished  by  the  large,  soft  pith  of  their  twigs  and 
branches,  their  large  opposite  (compound)  leaves  consisting  of  one  main  stem 
and  several  pairs  of  (leaf-like)  leaflets,  with  an  odd  one  at  the  end,  and  by  their 
large,  flat-topped,  dense,  branched  clusters  of  small  flowers,  which  produce 
similar  conspicuous  clusters  of  small,  juicy,  berry-like  fruits  with  from  3  to  5 
seed-like,  stony  nutlets,  each  1-seeded.  Most  of  them  grow  best  in  moist,  rich 
Foils  with  plenty  of  light,  but  one  or  tw^o  grow  in  dry  soils.  Our  tree  species 
occur  too  rarely  and  are  of  too  small  size  to  be  of  economic  use,  save  for  local 
domestic  purposes. 


434 


FOREST   TREES  OF   THE   PACIFIC   SLOPE. 


Blue  Elderberry. 

Sambucus  glauca^  Nuttall. 

DISTINGUISHING    CHARACTERISTICS. 

Blue  elderberry  Is  known  In  the  field  simply  as  "  elder."  The  name  Here  sm?- 
gested  for  the  sake  of  distinctness  has  reference  to  the  pale,  lilui'h  l>erries,  whie^ 
differ  in  color  from  the  fruit  of  any  other  Pacific  elder. 


Fig.  207. — ^amhucua  glauea,  one-half  natural  size. 

In  favorable  locations  it  is  commonly  from  15  to  20  feet  high,  often  with  a 
slender,  straight  trunk  from  4  to  8  inches  through,  and  a  rather  dense,  round 

«  It  Is  most  probable  that  Ilaflnesque's  SambucuH  ccruica,  two  years  older  than  Nuttall's 
S.  glauea,  and  based  upon  the  Lewis  and  Clark  reference  to  an  "alder."  with  "pale  sky 
blue  "  berries,  is  the  rightful  name  for  this  species.  These  explorers  were  in  the  region 
now  known  to  contain  the  common  glaucous-berried  elder,  to  which  alone  their  short 
but  unmistakable  description  could  have  been  applied.  For  the  present,  however,  it  seems 
advisable  to  retain  Nuttall's  name. 
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crown ;    less  frequently,  froni  30  to  40  feet  high,  and  from  10  to  15  inches  in 
diameter;    exceptionally  large  individuals  are  sometimes  2  feet  through.     At 
liigher  altitudes  chiefly  a  tall,  many-stemmed  shrub.    Lower  branches  are  often 
arcbed   and  drooping,  while  large  limbs  are  frequently  sharply  crooked   ("el- 
bows " ) ,  owing  to  upright  shoots  growing  out  from  points  where  the  limbs  are 
broken  off.     Bark  of  tree  forms  thin,  dark  yellowish-brown — sometimes  faintly 
reddish — rather  regularly  and  deeply  cut  into  a  network  of  connected,  narrow 
ridges.     Twigs  of  a  season's  growth  are  smooth,  sparsely  white-hairy  at  first 
shiny  reddish  brown,  somewhat  angled — strongly  so  when  j'oung — and  marke<l 
with  large,  horseshoe-like  leaf-scars,  which  have  5  minute  pits  (ends  of  woody 
fibers  of  the  parted  leaf-stem).    Mature  leaves  (fig.  207),  shed  in  autumn,  are 
smooth  throughout,  composed  of  3  to  9  leaflets  which  are  lighter  gret'u  beneath. 
Mature  "berries"  (fig.  207),  whitish  with  a  chalky  bloom  which,  when  rubbed 
off,  reveals  a  smooth,  blue-black  skin ;  the  berries  are  1  to  H  seeded,  sweetish  and 
edible.**     The  seeds  are  disseminated  very  largely  by  birds  and  a  few  manmials 
which  eat  the  berries  for  the  juicy  pulp.    Wood,  pale  brownish  j^eilow,  with  thin, 
whitish  sapwood;  usually  wide-grained,  rather  light  and  soft,  and  very  brittle. 
Not  used  for  economic  purposes. 

Longevity. — The  age  limits  of  the  largest  trees  are  not  fully  known,  but  it  Is 
undoubtedly  a  short-lived  tree.  Smaller  trunks  studied  indicate  very  rapid 
lieight  and  diameter  growth,  while  a  record  of  one  planted  tree  shows  it  to  have 
attained  about  40  feet  in  height  and  28  inches  in  diameter  in  approximately 
fifty  years.  Record  of  a  forest-grown  tree  12  inches  in  diameter  sliows  an  age  of 
thirty-five  years. 

RANGE. 

From  southern  British  Columbia  (Eraser  River)  and  Vancouver  Island  to  the  southern 
borders  of  Cnllfornia  and  eastward  to  the  Blue  Mountains  in  Ore.?on  and  the  Wasatch 
Mountains  in  Utah. 

OCCURRENCE. 

Bottoms  of  mountain  canyons,  valleys,  and  adjacent  slopes,  on  mountain  streams,  in 
ravines,  and  moist  hillsides ;  In  rich,  porous,  gravelly  soils.  Largest  in  northern  low  val- 
leys; shrubby  at  high  levels.  Scattered  amonj?  Douglas  fir.  western  yellow  pine,  grand 
fir,  madroHa,  red  alder,  broadleaf  maple  (at  north),  and  sometimes  with  live  oak,  Cali- 
fornia sycamore,  and  white  alder  (at  south). 

Climatic  Conditions. — Similar  to  those  of  Douglas  flr  (In  northern  range)  and  Cali- 
fornia sycamore  (In  southern  range). 

Tolerance. — Endures  very  little  shade  at  any  period. 

Reproduction. — Abundant  seeder ;  reproduction  frequent,  but  scattered. 

Mexican  Elder. 

Samhucus  mexicana  Presl. 

DISTINGUISHING    CHARACTERISTICS. 

Mexican  elder  is  known  in  the  field  simply  as  "  elder,"  but  it  should  have  a 
more  distinctive  common  name,  and  Mexican  elder  is  proposed. 

Nearly  always  of  tree  fonu,  from  15  to  25  feet  high  and  from  G  to  10  inches 
through  above  the  swelled  base;  the  clear  trunk,  with  yellowish  brown  (some- 
tuues  faintly  retldish),  finely  ridged  bark,  is  short;  the  crown  is  broad  and 
rounded.  Lower  branches  arched,  drooping,  and  angled,  as  in  the  blue  elder- 
berry. Twigs  of  a  season^s  growth  nearly  always  with  dense,  whitish,  fine 
lialr8  when  young,  pale  reddish  brown  and  usually  smooth.  Mature  leaves, 
very  similar  in  general  appearance  to  those  of  the  preceding  elder,  containing 


•  Settlers  use  the  berries  as  a  fruit,  which  is  excellent  when  cooked. 
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usually  5  thicklsb  leaflets  which  are  smooth  above  i^nd  lighter  green  and  bairr, 
or  at  least  somewhat  hairy  on  the  veins,  beneath  (sometimes  almost  or  amt^ 
smooth).  Mature  "  berries,*'  of  similar  form  and  size  to  those  of  tlie  blae  ekkr. 
are  smooth  and  almost  black  ^  never  with  pale  bloom  of  the  latter  speeief^  Tbr 
edible  fruit  is  highly  prized  locally.  Wood,  pale  yellowish  brown,  an<l  other- 
wise similar  to  that  of  blue  elder.     Not  used  commercially. 

Longevity. — Not  fully  determined.  Appears  to  grow  much  more  slowly  tbrnz. 
the  preceding  tree.  Record  of  one  tree  li  inches  in  diameter  shows  an  age  id 
32  years.  Record  of  a  planted  tree  in  Sonora,  Mexico,*  20  inches  in  dianietw 
(26  feet  high)  shows  an  age  of  34  years.  This  indicates,  as  for  the  blae  elder. 
that  Mexican  elder  grows  rapidly  under  cultivation. 

RANGE. 

From  western.  Texas  (Nueces  River)  through  southern  New  Mexico  and  Arisona  t* 
southern  California:  also  In  northern  California  (Plumas  County):  southward  tbroagt 
Mexico  to  Central  America. 

OCCURHENCE. 

Borders  and  bottoms  of  mountain  streams  and  springs,  in  wet  or  moist  gravelly  bmL 
Climatic   Conditions. — Similar   to   those   of   yellow   pine   and   tolerance    and    repro- 
duction as  in  blue  elder. 

.   Bed-berried  Elder. 

Sambucus  caUicarpa  Greene. 
DISTINGUISHING   CHARACTERISTICS. 

Red-berried  elder  Is  said  to  attain  tree  size  occasionally,  but  in  the  main  it  is 
a  shrub,  bordering  streams  and  ravines  in  the  coast  mountain  region  of  Cali- 
fornia. Distinguished  by  its  bright  red  (sometimes  yellow)  berries.  The  leaf- 
lets are  smooth  above  and  hairy  beneath.  Excepting  the  occasional  tree  form 
of  this  plant,  Its  characters*  as  found  in  California,  are  perplexingly  close  to 
those  of  the  northern  red-berried  elder,  SamhucuH  puhcnn  Mchx..  which  is 
l>robably  best  considered  the  same  as  8,  racemosa  L.,  a  tree  form  of  which  (var. 
arhorescens)  was  described  by  Torrey  and  Gray  (Fl.  N.  A.  II,  13.  1840).  Maefa 
further  -^udy  of  this  California  elder  is  required  liefore  Its  true  status  can  be 
determined.  Nothing  can  now  be  said  of  its  tree  size,  the  character  of  its  wood, 
or  its  growth  and  sllvical  requirements. 

•  Berries  of  the  common  and  mainly  eastern  bush  elder,  Samhucun  canadensis  1a.,  are 
black-purple  and  in  this  respect  aie  closely  similar  to  those  of  this  southwestern  species, 
the  ran^e  of  which  it  enters  In  the  southern  Roclcy  Mountain  re;?lon.  The  shrubby 
form  Is  distinguished,  however,  by  its  smooth  twigs  and  leaves,  and  particularly  In  its 
non -arborescent  habits. 

^  E.  A.  Mearns. 
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